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miz&^xti<frk>mm£*i. mm^-k^x^tzmmx^). *s(dfdac& 

fngiDI^'-JGRAS (Generally Recognized as Safe) Cl'JXhTy^tlT 

5 

hic.msi*. Mes^i:^s<*ni^^^-r'S^*ic#*LTfcy. -erotic 
nmxmi\~te.m±mtLxi&umo-mx&zTs^hzfi'X-*T4T 

-ommftMij&tf&Mztixi^o 

15 

C *L t> 0) ^ & 1? It / * 77 <? K£ J5 Jfc ^ I- ft # £*i & l-^> t^T tt 

zti^^x^mwL^^ixi^i^o 

20 ftttXttl: <8ll8 s F9-25271^$g 

^§^^^2: ^^2001-512504-^^^ 

yto*t-mitmm^<Dmmteftm&ift&t^x&y, mmmammm 

m & <D £ ft M tt ^7X^9 lift * <D 5 1fc ¥ $ ^**-5»*l= Jt & 

x h £ ( 3 ~ 5 ) fe y ( r • o 1 ± # ft 14 ' J "7 — (O m <t if B IB J * 5* ft tt * 

<-V>J-9— tvO, l*3£ft4±**«J-9— IE 513-521H)s=J 
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^Pl?l&LN#^<D[±^ Rrt6t?fc^o$t>lC S±<D$fcl^B*l::fcl^-C 

& a & & r # a? 4& <d «t « a m -e & y , m * * <o & i * is m & -e i * n i ~ m 

*fc5££tt + *U-9— RS 513-521H)o 
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L-cii, mx.it* mnmmtt . n-^;u-n' --hp- N--hPv^r-v 

(Penicillium)B. h'JZl^JU"7 (Trichoderma)E s U (Rhizopus) S . A3 — 

;U (Mucor) 7 (Humicola) Jl s ^tMOU*- (Magnaporthe)M „ * 

^MJ^^A (Metarhizium)M. y^PXTH^ (Neurospora) JS . : E±X*X( 
Monascus)«, T^U^E— ^ACAcremoniumJMSlK^-yj^A (Fusarium) A 

$^lf-SCI^*<ai*-SoTX^;U^r;UX(Aspergillus)S^[i. T^^i^JlX-t 
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■J-t£ (Aspergillus oryzaeK TX^J^Jl/X-V— ^ (Aspergillus sojae) . 2b.lt 
7X^<jU^f;U^- — K^>X (Aspergillus nidulans)HA^^$tt^>o 

C<D*-e % TX^;U^;UX-^-'J-|fRIB40<*(FERM P-18273)l*> 3*^E 

@ 1#4l!i1)lCSFmi3^3^ 28Bttl-J-T? : im£ft"Cl^<g>o 

jglC. Aspergilus oryzae pN-cha*fc ( 99-1— — If, / W KP*— t: 75^— 

>^-(^^l^O<limmiTe 1#lfe1)lC2003^(5Fmi5^)9^ 11B# 
BP *> . * 51 / W K P tf >H <& ^7 & 14 * < £ ft £ L< I* / * 

£#ft?s*fst£=i— K-r^atfe^^^tDNA. si*, ^is^st (0y*.i£, ^rm^ 

□— A;J-^>#— tz\ XXM~tf. 7*S— tf. a-757- if, -fe 
jU^—t?, U/^— if, R^^P^fT— tf)£=l— K-r&itfc^^frDNAANt)^ 
4> fc< t*> - O & ± 0) D N AIC £oT ffl ft X. t>*lfc ff2 St $£ ft @ £ P If -5 
CtA<ffl*«oC*LC,<D»K(Eft»l*,»*iBS1t«sK*»*ffll-^W^ 
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telftiZ^ 7*^;U^;U:*M-e&&y* / <;i'^UX-— iS— {Aspergillus niger)^ 
TX'^U^Jl/X-T'^'J (Aspergillus awamort) ^T^^O^^^-^D^ 
(Aspergillus kawachii). 7X^;U^;^-75^7, (Aspergillus fumigatus)^ T 

(Aspergillus flavtis)^ T T^^fr^rfoTs' t^ = 5 ! > s r4'?'^ 
(Aspergillus parasiticus)^ TX^JU^rJUX- ^S^X (Aspergillus nomius) „ T 
X'* ;U^;UX • (Aspergillus tamari) XST^Jl^r)V^ ■ ( 

Aspergillus repens) l"f •S^tA^tll ^-S)o 

S5fi s Su3PP5 . Su3PE5. Su3Bu5(DDNA-7^^ PTU^CD^S 6*1 (C 
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o 

08i*. /w Kp*-t£>^sgsiiis tfmmiz /w KP/+*-e>£ig§ ±.m 

5 09l*.PBS ftffimm-ZfoZl^i— -tfMfc^tfifefett DNA tplC$ipA£ 

10 01Of*.glaA 142 promoter £ g 6<Jil^^-<©±xiSrcSll-& Lfc 
pPTR-gla-hyp (Df^M^^To 

mi i is. /wkp*- e>^^^§^i*A<ii#^fcci:$^-r. 

SDS-PAGE (D¥lt 4 fcSo 
0121*. /WKP*— tf>W»5iffl^X5K pPTR-eno-hyp (Df£§g£Si*-r 

15 

0131*. mm tt757- tf}g3mffl^;*5KpNG-amy<DfEig£jF-f o 
0141*. tf- /WKP*— e>-«757- tf = fi&iSf£Smrf></W 

Kp*— tz">&Wi§£mirZ>zt$7r:ir > sds-page fl)llt»fc§, 

015l±.glaA 142 promoter £hyp Batfe^CDiSSlCiJ^^ltfc 
20 pNG-gla-hyp BOjfeM&tfi'to 

016l*.glaA 142 promoter £hydrophobin-315Mfe^0>±2ft(Ci&^$-tt-f;: 
pNG-gla-hydrophobin-315 (DflFlSS^^o 

25 "To 

0191*. &ftm&&z>'wnftMmmRxs*<DMWft<D&ifcm&7Kir „ 

0201*. PBS^^m#±^4«a)^-^^;u-b;uP7T'<>*7A(Dj§tlijij^ 
cp (Z> * > / \° £ R ft J£ $ -f ^ 7 . R XS # Hi # * I c * *i Z> 5 > 5 St (D # £ 
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021 I*. PBSm-&*^'W%.M&%l%k<»ffi^&7*'*o 

<&)14 kDaHC/OKtfgl^ftfc^^^SDS-PAGE (OWM^ 

5 fc^So 

<D £ W if 14 & <0 1 (0 £ ± HI & d t £ -t ¥ M 1? & & o 
0241*. >f>fc>P-e<Z)PbpA<DPBS^0>IR^£*-f SDS-PAGE <Z>¥^-e 

10 025l* s PbpA;fttfPbpB*BEIE9ll<D&tife»£5*"*"o 

0261*, & &m.PBSW.W.%!lO)<7Ti'—' \Hz£&ftM&7f:-?^nVfoZ>a 
0271*. RolAl^J:^)PBS^;UA(D^^^— if^^^ffiit^^-r^E'efe'S) 

o 

0281*, in vitro^<BRolA(D^^— ifl-£&PBS?Ub&#^1j£^^^£^ 
15 -3"o 

0291*. PbpA£PBSlCl!Rg$1±*:B£<7>#^ffiaI<&^£5J*-to 
0301*. PBS^^Afl)^7^t- WKn*— tf>&tf AI 

a 14 #j i: <d ^ £ J* -r o 



20 nw&nifoirz>fcito<Dm.&(DMWi 

a tt *s y . a # ^x^^© ^ a <o - a 0 

25 
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10 

ij/^—- tf % 0=f-±— tf. Stf-feV^/WKP^— tf^fr£>^#*£*t£>'J>#:<i: 
Lf=^5fe.^J^«.TX^;u^;ux-^-'j-tfl|a>TX/<;u^;uAM*eicna$ 

^0/\^KP^-e>.^x^^^^^Pmi:LTTX^;u^;ux-^-Uifa* 

a> Hf ffl -r <§> - 1 *< m * & o 

o 
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I*. rft£«B£&$.u r^ifisfl^^ jRtfrfls^ift* iiz*$<#il&ct 

h ( P B S A) „ ?H 'J ?L & ( P LA) „ m flfc l£ 'J iXf ;U , *° 'J * ^ □ 9 £ h 
t> <D ;g ^ 4to t> & SI fr£ M ^ & o 

tot, *$SBjm<ty ^7**^£#iH££tt^* N t>. ^*^*«#* 
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^ & m <o m m % *q <o £ s <d *s ^ ^ i- fc i^r ft ^ t # ta * § , 

m&<»mn.E.t<D&&fcftfcte.}tmm-*Z>*><OXti>&Uohn A. Troller & J. 
H. B. Christian!!, "Water Activity and Food" Academic Press, Inc.) 0 ^f§ 

ttjb<0.97J2lT, S?£L<I*0.95&T. *&t»*L<li. 0.9&T-l?fc£<fcdfc:tfc 
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l=I4*«*tf*ttfcLTNaCl£JiH*fc*^ *&#4%&J:. *f*L<(48%Kl 
15 Jt, £i=>lc$? £1X141 4%&JtT?fc£<fc5ft:|*^£^5o X. r{Stt**JR» J£ 
14, C<D«fc5ft*1*MttiB^I4ftl**ffi*ai*-r*o L^Lft#£i&-rL*i£ 
»KaJS«»-C^A^^»»**^ffl*-l**i&»l4*<. 

20 

X. *S§BJ3;*&(&J£J6iSJg£LTI4, 0-1 00°C. #*L<I4. 0-8 

0°C. *U»*L<I*, 15~80°CT*fc€>«, 

25 ft<Df&#^JRJS»fc#»tt*bU R(KIRa>pH**«?W*?$# 

s ■& & k $ ira <s> ft if l r m h je & & £ * fa l „ m ^ ft * tt # ® i* , p 
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H4~1 1 , »*L<lipH6-10.<i:yjf^L<ttpH7~9l^$t^-r^C:i:A<W* 

^;u^;ux ■ g -tf X 1*7* * Ji/^f;i/X ■ y— -V « t?j^ £ f £ /< «f* -9— 

10 
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x t> ^ h> (o m n &m b# % si£ m =■ a & m s§ m m x*&& m s m 

mmtymznmmrzmm&.xit.mmmn^-FTzm.m* iz^xm 
& 7L p, ^ z. *i t> <d ® m & n % m ? & m m §e & m £ ft & -t 3 - 1 i z * o x „ x 
*v<?ftf&m&n&tzW±to^mmm(»Mfc*&mALxnmm£i*&z. 
ttf*if&±K i ). ^Lxn*ft%-mm<D = w.&mmmmx&z>mM&&m 
&&m*zztiz^x^zr^x*v<?ZftM?&tmmizmmton<D±&zito 

*§£wizte^x.&&mm<nm±ty : £i&m-?z>m'0!izi^ ztitmwimm 
<D^±m$:mtifizmm-?&&i&m%kx~nmLtzv. ynt^nm^mt^^ 

M&.ffyizftmz-extikm-rzz.t&oitfexfo&o 
x,u±<D&?ti:&mtemu&mz&mLtzM'&x*,. mic. Mama* 
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(a) 1B51J #■§■ : 1 . 2X (*31?^$tti>TS/^ia5lJ - X li^S W I-P — 

%\<DM:teMtLX. &T(D(a)Xli(b)(DDNA: 

DNA, (b) (a)<D&&mmfrtt&DNAtttffltihte&&M&\frt>teZ>DNAt. 
*HJ>^x>h£3lttT-e/W:? l J#'f':*U (a)<DDNA£:||®fi*J|::l5]^<D*i 

* s§ h m •? s7x^ii/jf;i/7. ■ u Hz da * (ozf^^^y ft %. m m &b 

=f. a) J| ft: £ LT % & T 0> ( a ) X l± ( b) tK'J K*a - K"T & tg S IB 5>] $ # 
t?DNA : 

20 (a)iB5lJ#-^:4XI*5T?^$*t€>T5>'^SB5IJ«i:|n|~XI*^M6*II-Pl — "^fe-S 
TSyHEWA^&ftftjKU^^K, (b) (a)T?$F**l<&yS''IfcIB$lJI=*5l*"C* - 

£LT* UlT(D(a)XI±(b)(DDNA: 
25 (a)iB5IJ#-^:4Xtt5-C^$^^^^IB5IJXli-?-a)aJ^iB51J$^t?DNA 
, (b) (a)<©^^SB9i^b^^DNA«h:fflMW'ti:^*iB5>J*>t>3S:^DNAt^K»J 

■f & d n a , &m if *c ttfm * . 
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5IJ^-^ti s DNA: 

5 ( a )lB5IJ#-^:6Xtt7-C***L«5T5yilEW^W-XI«KWI=ra-"C** 

10 Sl]<Z>m&0!l£LT. J2lT©(a)XI*<b)<DDNA: 

(a)iB5lJ#-%:6XI*7T*^$tti>^»lB5IJXIi-€-0«i5»iB5IJ$#t?DNA 

, (b)(a)fl>tt*iB5iIA^<j:'6DNAfcffi*IWftai*E5lJ6^^*DNAt^ l |-y 
i-^DNA.^Cf^di:*<ai*§o 

15 

tt,**L&<D*r*«i(Stt)^8sa>*ttft* i tia)<Daii!a(»*)«)rt»a^ 

20 

3^ffl**.*tt»*W<l»i=E«*Hfc*IBWDNAa)ttatEWXI*T5y|l 
25 — *ffifflLfcPCR(=J:y««L-CllSa-r*Ci:*ai**. 
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> SJg60 o C~68°ClCfcLvC. ±HJ^A;I&150~900mM, $?£L<(*600~ 
900mM. pH 6~8T*foZ>&?tfi0zW : &&tf ^Z^tt^So 

5 

./^^f^-pi/— (Current protocols in molecular biology (edited by Frederick 

M. Ausubel et al.. 1 987) ) (CfBtt (D* , Mi mi*T^&<D;fr ^fc^LMi^- 
io ^m^ .^n^mmmmiztmoijmzm.^xn^oz.t^xt^. 

0)W-&X8O<M>VL±. $f £L<l*90%Kl-t. ^(Z$?£L<f*99%m±<0T5>'i£ 
15 *<|Bl-^fc««fe5ftT5yttKM**i*t-*.«£o-C,**T5yillB5fl«K 

k ^ k t m k ft i = m %r <o & m & ^ -t & <d t # & ft & . 

. J:yff*L<l*1-10fflaja.*&l=»*L<l*»«ia>T5yiflA<*5fe.«*X 
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10 

£it e j& 6<j sr^p^— ^— x i* & a (D m m m s§ si z?u—*—m <» u 

25 

Tl-'JHfffl^mRKM^^^P^— S'-tLTIi.enoA ^P^E-*— . pgkA^P^E 
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tf^P^E— XI±or— 75^— tZ^P^E— , & tf* VP— X£it^ 

ss^-r^^^^-Hf^p^-^-n^^if^c^^ai*^,, 



Current protocols in molecular biology (edited by Frederick M. Ausubel et 
10 al., 1987)[ClBm£*lTl^:fr&|::fi£o£:o 

15 (1-1) A. oryzae \Z&&±ftU i &Z? s ?7.*v'?&1km.m 

20 BgfPM^ ; ?-(i*)^(De^->'-UXV;US;3> OLX-07527 l^fc 0 l*^<& §@ 

Aspergillus oryzae RIB40 £fflU7c 0 
25 iUT(Dai lC5tLfCo 
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10 



15 



20 



10 X stock solution (pH 6.5 ) ( /litter ) 

NaN0 3 60 g 

KC1 5.2 g 

KH 2 P0 4 15.2 g 

adjust to pH 6.5 with 10 N KOH 
1000 X trace elements solution ( /litter ) 



FeS0 4 - 7H 2 0 1.0 g 



Zn • 7H 2 0 8.8 g 

Cu • 5H 2 0 0.4 g 

Mn- 4rL,0 0.15 g 

Na 2 B 4 O 7 -10H 2 O 0.1 g 

(NH^MotO^ • 7H 2 0 0.05 g 



PBS emulsion minimal medium (1/litter) 

upper medium 
10 X stock solution 



1000 X trace elements 
solution 
PBS emulsion liquid 

1M MgS0 4 
agarose 

lower medium (1/litter) 
10 X stock solution 

1000 X trace elements 
solution 

lMMgS0 4 
aaarose 



100ml 

1ml 

10ml 

2ml 
5 B 

lOOinl 
lml 
2ml 
15g 



pour the medium on the lower medium 



25 



Efc^zH^PBS IzPg^Lfrit^S^iu ife (PBS emulsion minimal medium)|C 
#aOT^^;U^JUXM^t>ta (A oryzae, A. sojae, A. kawachii, 
A.awamori, A. niger, A. nidulans) <T> BS ^ R ffi & £ Xtf^ h L37°CT*7 B f$ JS 
mLtzo mm^PBS^m-<Om.mmt^tzm^M^^5m\lZA. oryzaefo* 
^?S^^^JiJt0.5xl0 5 <@/mli:^^ < fcaii@L,30 o CT'5BF^tia^#Lfco 
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@(**S^T*I*A oryzae. RXS A sojaeOm^ I-.* * * 1 . 9cm;&tf#)1 
. 5cm ifl<D halo IS^^^lfcOl (A)) 0 X, A nidulansT*thalo# 

(SKB)) 0 utlf.(Du^C),A oryzae ^©TX^l^UX® & tfc® A* 
PB S$£ *J £ if o C fit IS £fr *: o 

(1-2) DNA^^PTU^fiH^SISijite^f&flr 
(1-2-1) ® Total RNA 0)13^ 

15 

®&frP>G)Total RNA<0i3iil-l*> Sepasol-RNAISuper (±*7^f (tfc) 

^^©i®J^sDNAT^^PTU^«ffi$^f'ti: : 5±7?a)^^#^<D^^^ 
20 t>^m2JSLXSm3lz^Ltz 0 
[312] 



C source 



Succinate 1 .4-butanediol PBS emulsion PBS pellets 



the quantity of 
C sources 



10ml 



4.3ml 



lOOg 



25 



the volume of cultures 



150ml 



150ml 



450ml 



1500ml 



cultivating times 



24h 



24h 



60h 



120h 
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500 ml ^ffitt^H^S^XZlrtWCzapek-Dox tgi&150ml lZ 
0.5X10 7 ffl/ml lC«*5Iia^»a?ft*«[ttL, 30 0 C-Xf12B#W*aiLfc.B* 

5 fco C(Z)|H]lteLfcM$. PBS@M^U^h. PBSI7;i/V3>, =3/\£&, 1,4-"?$ 
M/ $«->i7Pi-a)am^tLf=S'>S%^i:^L>30 o CT*mM^«^ 
^ftofcoig^BSRSIiPBS pellets 1*120 BSRfk PBSX"7;U^3>I*70 mm 

% 3/\^^i*i2 mm. u4-?$ts*s*-Mzz4 mmt\^tzoi%m&T'&. 

PBS I7;iv3>, 1 % 4-?*>5?5j"— Jl/Jfttttt* 5^PX£JHl>T® 

^aL^ffl^-cBfrtPBsBiai^u^hs^iitLfc.w&ttfcfflWiKDaa* 

o ;Mfi*04^SMCDSepasol-RNAISuper £A*lfc50 ml^^^.— "^IC/^^y— 
#<D«tt*»U aL<«»«aa-C5^(B jftMLfe. Sepasol-RNAISuper© 
15 1/5*<D^PP*iUA*JlIit.J:<a#Lfc«.£aT*3»ttaLf= 0 10.000 x^, 
4°CT-15#5i'i>Lk:&. 7KJ1£15 ml^ZL— ^IC^LPI gtf>7Kt&ft]^t£?xy 

— ;1/-^pp7^;ua(7x/— ju/^ppt^^a = 1 / i)$im5.& < &&« 12,000 

x^4°C-TM0#St'i>L7KJf £S>J<&15 ml^^i— ^Id^Lfro »a<D-TV^P/< 

y-;u$*n7ima'C*tt(Sio^F B mM^i2.ooox^4 0 ct?io^^»i>L.±jt$ 
20 *§T, 10 mi(Z)70%x$y— ;ui?g>^Lfco ®§£&> JS*:(Ddepc( 

diethylpirocarbonate)ftiS7Kl-}§^$-ttfco 

(1 -2-2)mRNA (OA Si 
[*t»] 

25 mRNA(D$tlgUCl£ % Message Maker(Gibco BRL) l x tc 0 

|*|u^^ (^Message Maker aTJU^flfcofco . Total RNAS 1 

mg tm^tima^M&TKLtza 
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1 mg (Dtotal RNA£15 mlS^a-v? IC1.8 mll~DEPC«Hi7K£ffl l*T7-f JU 
T^($I^Jt0.55 mg/ml)U 65°CT?5#fS) -O^ra^-Hfc . fc-t ICT^H* L 
f- c 5 M NaCI £200#IJjn7U <fc<^#&oligo(dT)Cellulose Suspension £1 

S?rzA.*t^>^^— 1?#L^Jof=^. -r-fX7H0)*^"^l=A+tfc3 mKDWash 
buffer 1 ^i/U>^T'l»ofe„^U>^*<D^^ < fc<^^Lw^$^ : 7>^^---e 
#L^o*io l^tt0>iSf**3 mltf>Wash buffer 2 VfrtH^tZo ^IC65°C|Z^S 
LTfc^feDEPC^aTKl ml£*>U>i>-«l^-tlf . £<^?S&.15 ml^i— ^ 
10 r-WLUlLf=oSJg.DEPC«ia7Kl ml1?}§tllLtc^.^tiijS*^^1±. 12.000 
•Xg > 4 0 C-^3#FeliI'i>L. oligo(dT)Cellulose Suspension£EX <J Rftl*£:. CKD-t 
;f 5&2 mlCl^U 5 mg/ml (©yjzi— ^>j§?S$20 fit U 7.5 M f^^T^^— ^ 
A(pH 5.2)^200// l*D^TS^L.X^^>K;U^3.-^5*IC^aL.2fS«(7) 

7K^x^y—;u$*n^.-20°ciz-c-^xa'y—;u2fc^^fi : ^ofco 12,000x^4 
15 o c-e30#fS!5i'i>Lfc&. ±JS^^-C75%x^y-;UT?'J>^Lfc. ifift 

(1-2-3) mRNA<D7^U>y 
[*t**] 

20 fggjLfcmRNAa>^3fefem^«k* ; 5'< , J>^ttCy37-dUTP.Cy5-dUTP( 
Amersham Biosciences) l^fco 

I*y^>K;U7f : a-'?l-> mRNA 0.5~1.0/ig, "7 - (9 mer)(2// 

g///l) 1//Uoligo(dT)primer (12-18mer)(0.5jUg//iO 1 A« I . DEPCAJStK^JII] 
25 *.1 0 tl I tLf= o 70°Ct?1 0# <f i^-KLfclfe . IS IC 1 0# St M U *0 & * 
±T^5^^ Ki±^gL. mRNA|C^-r^-£7-- l J>'7£-fe!:f-o C(7)^ 
J^^IC5X First Strand Bufffer (250 mM Tris-HCI, pH 8.3.375 mM KCI > 15 
mM MgCI 2 ) 4^.0.1 M DTT 2 U 50xdNTPs(25 mM dATP.GTP.CTP ,10 
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mM TTP)0.4//L Cy-dye(3 or 5)2// U Super Script II RT(200 U///Q1.5//I 

HtfSuper Script II RT(200 U//i 1)1.5 JU I ^.flfl* L„ 42°C,1 I^Fb) % 70°C 
5 ,10$K37 , C.53'-f:/*3.'<— r-Lfc&. RNase H(10 U//il)0.3/il *B^.37°C 
,1 5ft % 70°C ,1 Oft >4ri^<— hL5fe & Jfc mRNA£# fi? » M ffl <D^=l— ? 

IC^S L*=Microcon-30 <D*y:?lC#*<DM<^:b1*(gl3)-t*Cy3. Cy5T*7^< 

;uLfc}t^^jl^L>300it/ia)TE £}raju 10,000 g ^ig-Tr20#FtHiI'k^$SL 

fco HJg400/il<DTE £2JD*.1 0,000 x^ m&T?20ft?BlM>b^ffiLtc o 
10 Human Cot1-DNA(1 mg/ml) 60 // l£TE 300//I ?U 10,000 X g ^S^?30 

L*=„ Microcon-30 0>2rV?£ffil U til U #r L^fa- 
^AL. 3,000X5- ^St?3^F B 1^'0LT*^*<©j§/^$IHJtilLfco Z*l£TE 
•e28/il !C7-r;UT^^Lfc^. yeast tRNA(10 mg/ml) 4// U poly dA(1 mg / 
ml)16//U20xSSC 10.2/^U10% SDS1.8//I $£1X\ Z.tc 0 CLOMca ?&60/i I £ 

(i -2-4)/w?u9V-tf— *>3>,sfe&.&ai 

A. oryzae <D21 46® (DEST^P— LfccDNA 7^^7P7b'f()l8f ^ 

20 /y^(«c)»)*ffl^fc 0 ^r-V^*/<— ^^(25X50 mm) teMATSUNAMK 

■y-J— |£Axon *±§i Gene Pix 4000B microarray scanner |CT, El ft ft 
flfliAxon Gene Pix Pro 3.0 software package fc<fct£ Mesia 

Cybernetics *±|S! Array Pro program £ffll x fco 

25 
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£lC5/il <D3xSSC£^TLfc 0 M^'J#'f-t£-*>3>ti55 <, C Stem 

^$2xssc / o.i%sds izmLT%itpX'irix j t><m<>mtLtzo%\izmffi^ 

fr2XSSC / 0.1%SDS *T*5^P B ^SlC-r«lMLfro Wi^T. 40°C|C«SLT 
fc&0.2xSSC / 0.1%SDS *-e5^F 0 m^Lycm.O.2xSSC *I33^^«J® 

fco3>h q_jK 3/N /7i)fl)^SiA^^KPBS SS'tUyK PBS X^7 

iC^-^LTU^ite^ttSuaPPS <hSu3PE5 -e^fel-flfeL.Su3Bu5 
6iWOt-fc^(04) o £ot. Su3PP5 tSu3PE5 -e^felCSBfeLTl,^ 
iH5^S¥^£> Su3Bu5-C#ftC«feLW«afic^»*IILgi*, PBS#£ 
^[CittmWlCfl^LT^^ji^^^lt^Lfca^fc.SuSPPS ,Su3PE5. 
Su3Bu53>T[C^ilLT5l^1-^tXW>$n— K-r^me^^Mfe.^* 1 ^^ 
^;U&J^(Cy5 / Cy3)3^|1lC|S^LfCo 

mm] 

Su3PP5 . Su3PE5. SuSBuS^DNAT'f ^PTU'f 0>$S WlC^^f "T^ 

JZ3981*^ Su3PP5 iSu3PE5T?<D^-^fel-5lfeL-Cl^tr(El5)o . XtH 

o tXhXi^^hP- ;UT?fc^o £(DC<!:fr«=>, JZ3981 A<PBS#fl?lc|l fr&3H5 
^T'&ltCt^^tlfco &|ZZ<D^P— >f-Ol*T, Aspergillus oryzae EST^r 
_^/<_X (www.aist.go jp/ffdb/index.html)|C^i"-SBLAST^^h^— ^-9--- 
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(1 -2-5)EST^— S*^— ^^ffltNfcJZ3981<Dlf m 

A oryzae EST^r— yUCWLTBLAST*^? — $-0— t? X^ffl^T. *§ 
5 ^14<Z)^LN^P— >1t^$^^L/co JZ3981 IZEmerfcella nidulans (0 
RODLET PROTEIN PRECURSOR lC4e-57 % Aspergillus fumigatus <0 
HYDROPHOBIN PRECURSOR lz 9e-57 <D& Ptt^^L/to ££1-. 
hydrophobin (/WKP*— tf »|C^#$*LTU^8-P(D y^f'fVSi^t A,Tf 
fcy, Z(D^P— >I* A oryzae ©hydrophobin (/N-fKPTfr— tf^jHs^/zyp) 
10 Vfo&CttfWbfrttji^tzo 

(1 -3)I|A o/yrae/WKP*— ^MBi^ihypXO^M 
(1-3-1) JZ3981<Di&aiB*IJ0)f!i?#r 
EST>7P-> JZ3981 <D ESTlf $K I*SB #IE5U <D^l?feofe<7)T% JZ3981 (D£ 
15 i£&IB$lJ£^£L*:„ 

ABI PRISM 310 Genetic Analyzer£ffl ^XVi/^y^fr&ofco 



JZ3981 4/il 
20 M 13 Universal primer (F or R) 4/U I 

Terminator Ready Reaction mix 8 U l 

DDW fill up to 20 fl I 



±fE0> t fc5&J5J&^£fl ; ^UTaKaRa PCR Thermal Cycler PERSONAL^ 
25 >iit(^))^TPCRjaP&^fi-'ti:orioPCRSF&^#l± 96°C 3*K 96°C 10# 
, 50°C 60°C4#£30cycle£Lf::oPCRj£J&&. X*/— jVfcWL&ft&'otz 

^loading dye 15// l(Z^L3#ffIlit$L*:(D*>. ABI PRISM 310 Genetic 
Analyzer(C#tL. ABI PRISM Seaquencing Analysis version 3.0 -ZMtirLtc 
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mmm2 

5 (2) /wkp*— iz^mnmmMo^m 

(2-1) SfcBffl/x-fKP*— lf>SS*3R^^5K©«* 

10 p. 534)o*fc./N'<KP^-e>a)Sf§^l-tt«lJ?fefl*I^P ; E-^-©#«*^ 
promoter £1± f-pNG-enoP-hyp^-flF » Lfc ( H 7 ) „ 

c*r»] 

15 ©ISS 

#aWIR»*. *tt»*Sl±Saac(*)/Boohringer Mannheim Uj £ ft ( 
tfO.New England Biolabs a>t>0)$fi£ffi LVfc. K^Hfi^SR&teS'JQ* 

20 ^Zf^m (Escherichia co//) liXLI-Blue(StratagenettSS) ^ffl^fcolIIU 
oryzae RlB40£ffl l^fco 

fflt*fc*»»ffl#*'** Stratagenettfl!>XL1-Blue«f*a>^=.aTiHC*o 
25 1-4-1) pNG-enoP-hyp <D^^ 

fcL"CI*, eno>4 promoter £^ t?pNGEG-d1 (Toda T. et ah, Curr. 
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Genet. 40:260-267, [2001])£&ffl Lfc. &JZ3981 (pSPORT 

5 r^&j 

pNGEG-d1 . pSPORT 1-hyp# *&XbaltSaA\Z 8ft Lfco 
(gy<"5?$— DNA. -f>-y— hDNA<DPS!4 

10 y;umm^l)lC^L.fi^^(366nm)UVTT*DNA7 J 5^^Vh^«jyitiLfco^ 
(D^ > prep A gene (Bio-Rad-Laboratories) dTDNA^lsllRL. ^^7$-DNA, 
hDNA^LTto 

^xfy— i/ 3 >J5F&li|E3SLfc^^^— DNAt-f>*— hDNA. £bfCT4 DNA 
15 ligase(GIBCO BRL Lifetechnology) % 5 X ligation buffer (250 mM Tris-HCI; 
pH7.6 % 50mM MgCI 2 . 5mM ATP. 5 mM DTT„ 25%PEG-8000) „ $£M?K"?20/4 I. 
|Z L 1 6°C 7? 1 6 1$ FbIJS J& $ 7= o 

=,4>f—\ >a>j&10 //I 1-10 /i 10)10 x KCM (1 M KCU 0.3 M CaCI 2 . 0.5 M 
20 MgCI 2 K7 //I <D30%7H'Jx5 1 U>y , J=i — ;M #6000) . 73 J/ 1 o m M tK £ Jin X. 
.<*:<tt#LfcoCH***T* t k<>%^Lfr^.7KJi^^L7i3>t 0 ^>h-b;U$ 
100/il JB5t«^l=«#U* + ^20»IB % «lL^T«a-C10»IBflC«Lfc. 
- ^Ll3 % 200 //I <D LB&ifcJgife^flnjU $I/B^100 /ig/ml iCfc&J^lCT 
>ei/'J>$^»nLfzLB¥te%^{C*^.37°Ct?-Wfe^SLfco 

25 ®:7^X5KDNAfl>»» 

g McD^XSKDNA^ffltNT^g^^LTt^Jlia^^-^^P^--^. 

;lJg100 /ig/ml IC^^^^lCTVfi/'JV^^AnUtrS mlLB7a<*JSife(C|g® 
L.37°Ct?-«6«i^^^Lf= 0 1.5 ml <DiS^$£2 ml<&X^>K;U?^i-?' 
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IC^LT15,OOOX^1^F B 13l»i>^ilLw^^^100|il (D7k)frUcTEG(25 mM 
Tris-HCU 10 mM EDTA„ 50 mM Glucose. pH 8.0)"e^^L. CttlZ200 H I <D 
0.2NNaOH-1% SDS £ta ^TS^AMClim . 1 50 fl I (D3 M NaOAc 

P H 5.2 $JjP?fC;I^L/coCl*L^ 15,000x^4 "CT?5#IHIiSiC>#»L±»* 
6 E1J1RL450 /I I ©7x/— JU-^PP*JUA"fVT5iUTiU=l— iK25:24:D* 
to^.-C^L<m#Lf=^. 15,000x^ % ^jaT*5^F B 1^'6^1IL±M^Ifil»&Lfe 
o C(D j§^[Z-20 °C-e7K?ftLfc900 /il(7>X^y— ;U^*n^.T-20 °Ct?10^FBlK( 
15,000X^4 °CT*5#^it'i>#IttLfco 2fcl££500 /il<D70 %X^/- 
;Ut?'J>^Lfr(D*.,|£it$i±.S^I-RNaseH(100 \l g / ml)£# frTEOO 
L0 mM Tris-HCU 1 mM EDTA. pH 8.0)50 U UZ&MLtz* # fetlfc^XSK* 
XAaltSa/IT^iff^.T^fP-xmm^llilz^y^AKrltO^S^^S). 
pNG-enoP-hypfl^Jifc^flilSLtCo 

(2-2)/\>rKP*-t*>^fl^mM<D^M^^I-W@ 
15 TX^iU4f^-*yH?0)»Sl«gt!ll*^Ph^Xh-PEG***fiLf=*aj* 
ffl IV Jf2 S $£ J&"3~&^*£KDNAI*± IB"Cf^ SS LfcpNG-enoP-hyp, 
pNG-enoP(pNG-enoP-hyp(D/N-rKP^-e>m<5^--r>-9— hUSL- 

:7x/-fl,tt ttj . X*/-;U2fciMJl£fTO*:& 10 // l0>TEU:}§fl|Lff2SI$E& 

20 /BDNAjgjfctLf::,, 

T^^;U4r;UX-^-'J"tf niaD300 (RIB40tfc& * <D5g^ jlTC^^it^^ ( 

#i/a^)^«j6ii*:a*w«m*i:y»^)©ia^»»** YPD ****i :: * 

JjQU30°C % 12*IB»31««Lfc.»«*J:y«^'fiU*-*IB^-C*«L 
fco »(**50mie0>ail>^3.-^lC»L, 10mlO>:7nh?9XHfc»J*(0.6M 
25 KCI , 0.2M NaH 2 P0 4 , pH 5.5 , 5mg/ml Lysing enzyme(Sigma Chemical Co.) , 
10mg/ml Cellulase Onozuka R-10 (Yakult Phrmaceutical Ind.Co.,Ltd.) , 
10mg/ml Yatalase (TaKaRa) )*J0 Us 30°C90rpm . 3 B*IHI«aL?Ph 
^XMbKJKSfTofc. 3$®L*:MlRACLOTH(CALBlOCHEM) ICTMU 
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jgjgcfKD^'Ph^Xh^ 3000Xg,4°C ,5 ^F B 1il'£>^iS-r/SC:<l:t?^H^L 
Xmtzo Solid. 2M VJUfl . 50mM CaCI 2 , Tris-HCI buffer , pH7.5)l~T 

3 ni^ow^x^gfe^L,3oooxg , 4°c ,5 ^mm'b^m-r^ztx^mt 

10jUlt12.5//IODSolI(50(w/v%) PEG#4000 , 50mM CaCI 2 , 10mM Tris-HCI 
buffer , pH7.5£U0?LJ:<ii^U 7K*^30 #mi&Wl,tco SfclCZCDiS^ 
50mlS§ (Dittos— 1mK&Soll£*n*.;g£L*=&, 2ml(D1.2M VJUfcf 

| ^ ( 50mM CaCI 2 , Ttis-HCI buffer , pH7.5£J)D Lfc o 55°ClCjg 

HbX&Mz Czapek-Dox IfclS^ Jgife I^P K7^XhM ;££})n U . 

Czapek-Dox«^i$ifelcfiJlLfro^(Z>^.30 o C -eB&^-£ff*j£-f ft L 

Tic 

lfi*-»J*ft, fi#$HCT#£^#j£*^<ty.0.01%(v/v%) Tween80lC^ 
j§UC(0$i>§7££#fRU Czapek-DoxS^l§ifel-l£lf 30°C Xi&miTZ>Z 

PCR^^ft^LTifcClfcof-o a^fcHCT 200//I © YPD i&ifitfAofc 
1.5ml ^^^n^o.—^lZ^±=f-^lML.30°C X 40 l$Fif] tgft Lfco ±S§ 

S&£8rLt/* 1.5ml sg^-f^P^— ^I^U.50/ui (Ozfnhzf^^Htmm. 

0.8M KCI , 10mM ^X>|S£ , pH6.5 , 2.5mg/ml Lysing enzyme (Signa 
Chemical Co.) , 2.5mg/ml Yatalase (TaKaRa) ) £fcn*.-CSg$S L. 37°C X— 
&imi&mLtc'&, 95 < fcT»3#fHl*nSU &ivt? 5^^Ul±7K±l-fi(SL®^ 

pNG-enoP-hyp(D HS^PCRffl 0^=y^C^— tl^X 
5' -ATTCGCGAAAATGGTAGCTCGAGGA-3' £ 

5' -GTAGAATCACGAATGAGACCTTTGACGACC-3' (D 2 a©*" 1 ^ 
^■^■K^^nfeL, pNG-enoP0)^-fe— £LX5 f - 
GTAGAATCACGAATGAGACCTTTGACGACC-3' £5' - 
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GTTAGTCGACTGACCAATTCCGCAG-3' flWtKD^'Jlf ^Utf^KS^ J^L 
fc.PCR ffll^ill* PCR Thermal Cycler PERSONAL (^J@at) %mWz 0 7$ 

V^zt^hn-frkLTMW&mz&mizLtz?^*^ dna zmmtistz 

o pNG-enoP-hyp0>Jgi!<IJ5fSli 95°C ,3 ttmmW. DNA £^t£L> 94°C , 
5 1 #m . 55.5°C , 1 &m . 72°C , 90 ®m&&1rZ>W7)\'% 30 "tr^U 

72°C ,95 «>F^T^^#^$1±4 0 C -Z&ftLt-o pNG-enoPO) 

^insF&r*95 o c . 3 a rags dna £^i?tu 94°c , 1 #m , src , 1 

#m ,72°C , 90 ® m 5 J\,$ 30 -9--r*;UfcClfcofc&. 72°C , 
95 ®mT*^±WM:£ J tt4 0 C TffcftL*:,, *#t>*lfc PCR Igffi Wf Jn^TtfP — 
10 X«ft*Mlz«Lfci:C%.»K^-f^a>hP— PCR KR© 

iae*<*R£*L.*©tt**y*»Ma>sfcfttt dna ±kx^- tf^p=e- 

pNG-enoPt^fc^MiE^^tbfcC^^fii^^+tfco 

15 »fllEtjl*3Kfc /\-fKP*-tf> **a»ii:/WKn*-e>Ifi^*» 
ALTl^l^W (pNG-enoP)£ 200ml <DYPD Jgi& ( 1(w/v%)igI^X 
, 2(w/v%) ^^h> , 2(w/v%) <7)\,n— X) IC2500J!S^-/ml5iJfeMML.. 30 
°C ,24 B*W«a**L*TW7-riU5i— 7?ttft£at«U J§S±jf$#fco^ 
§_tSi 1ml IC^TLT 500A<I <D 100 (w/v%) Jfr HJ ^7P Pl*^£ An <fc<?M 

20 £Lfc«*aK + l= 12-16 B*|flltt«Lfc.-9->>OU£ 15000 x g ,4°C .20 ft 
IBiaib»»L±J**^±l=|(it^fcft. 2t3R* 15/il (DSDS-lbjS^ (0.063M 
Tris-HCI buffer , pH6.8 , 2 (w/v%) SDS , 1(v/v%) 2-yjU*:7hX£ < /— ,/U , 
10(w/v%) yj-feP— ;U , 0.05(w/v%) :?P=E:7x/— ;U^JU— )IZj§®£l±7i:& 

25 05 SDS-PAGE «h PVDFli'N0):?P>:/-T--r>'?'0);5 , ;£ li Schagger £ 

(Schagger, H., ef al. (1987) /In*/. Biochem., 166, 368-379)0) :£ ftlCLfctfo 
fco ft 1] IK (±> 160mm x 160mm, 1mm M<Ot<D& L, 93ft 10mA — 367* 
^!&$^^L^>^U0D^UizP-;U^ia*<»1cli«(D^^*7?^l!iLf=i:C5 
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T?««J*«l£jt«>fc. mm^ibLfc^^PVDFll^^¥L. PVDFm 

±J:y 14.3kDa (DM l J tt#* ^fl>**T5ym4ffiTSy^iB9I] 0>fi?#r * 

j3Cftofc.*«fO)iSiRT5y*«»^&LPPAS T?*U > tttt >W KP*-tf> 
EST ^□->CD^*iE9iJ^TSy^S^Lfc : fe(OtffiP^^$Uf-i:C^-ifeL 
5 tctzisb^m±miz /\-fKP*— tf>3^fc*^i:36<«tB**ifco*fc PVDF Bile 
iE¥-t&iPIH$lc cbb §fcfe*LfctC5/\-fKP*— e^ae^^itAL-CL^ 

A^bo/^^KP7h-e>^tfg^^®l*^©i^^^^M^^^^^^ {::/N ' rl^^ 

*— e>*»*±J»»=»»LW*^^A<fl(lB**tfc(BI8)o 

10 

•^•.FERM P-19055^#4$*lXl^o 

15 

Xft«l3 

m<omm 

(3-1)TX^;U4?iU^-*'JHf** PBS (>Ky^u>*^>*— 

25 

0.5x10" ^BS^/ml t^^cfcaiCT^^^U^UX-^-'J-tf RIB40 m^-Uffi 
500 ml g = i77^W(D 100 ml <D 1 (v/v %) PBS 9Lftift(nnX 
m-<D&tmWLtLtz Czapek Dox JftUb (34 /i g/ml >7P^A^ 
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n— jUXNakajima, K.,et a/. (2000) Curr. Genet., 37, 322-327) [Z^JlDLfc 
0^*0^ 30°C, 125 rpm, 5 B F^iSftLfco MIRACLOTH 
(CALBIOCHEM(^f£*I)) iCTitilU ZtoMfe* 8000 g, 4°C, 20 #RH31 

fo#mLm*fttz±mzmmm$i£^tz 0 m&mmz 20% ta^nt^^c: 

5 «lt7>*-^A*in 8000 g, 4°C, 20 #F^'b#$iL#£>*Lfc±m 
li^^#f=o±«il^^ 10 mM WX-t&Wimffi pH 8.0,20% ^fD^^ 
T-^^-^AjCT^^IbLTi Octyl-Cellulofine(^1b^XH)IC^L. 

20-0% |gfa^^T> : E-^A(Dlfi^^m^iHI-<fe^j§ffi$-a:feo^iii 
L7t)t^lC^LT 0.1 (v/v%) ttzZ&VlZ. PBS $Ukft$S *n U 37°C IZX 

10 tSSU ^(DjSJg OUST (PBS <D#$)l-<fcoTStt®#£iti&Lfc 0 #b:lx 
fc5£14®^^lOmM hUX-«»««ja. pH 8.0 icStLTitflrU Httffiftl^ 
T^ffiit^tz DEAE-TOYOPEARL 650S *^A(m V— ) 

0-0.3 M NaCI G)i£til£&4gE(=J:U& ffl*1±fco # t>ttfcJS14® 10mM 

mes mmm, p h 5.5 iz**lts*tu wimmmi^xw-mitLtz HiT rap sp 

15 *7A(7"?vtA77^>7 /W^W^U qa^M^^O-0.3 M NaCI 
©m^^Jg^iElC^y^ffi$1±7r„#b*L7tS14iii^^ SDS-PAGE 
(Laemmli, U. K. (1970) Mature, 227, 680-685) Lfll^ifcK) tfH-^l — T?& 

^zi:^?it^$ti7ifcto.ccT*#t,*LfcS'i4M^^ pbs ftmmmmmm& 

20 

o-2) pbs i*mmmo)to&7s.smmm<j>7fc%. 
±UT-mz>*itzmmmmmm (0.4 m g /mi) 250 #1 t^tt 200 #1 © 
ioo( w /v%) y$wtnnmm*miis&<m'£Ltz'ik.frtp\z 12-16 ftnast 

15000 g, 4°C, 20 ^F P 1ili0^ittL>±5t$^^^^tNfc 
25 &.S3fcl££ 50 //I 0> SDS itMfe {0.063 M HJ*-*£^a§©j&, pH 6.8, 2 

(w/v %) sds, 1 (v/v %) 2-j*;u*i:*>x$/— ;u, 10 ( w /v %) ^'j-feo— ;H 

5 »raflt«L SDS <b**5CftlV C*l*-9->^JU 
»$ftfcLfc.SH= V8 ^Df7- {6.3 /I g OV8 ^Pf7-i?$ 25 jti I 
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(D 0.05 (w/v %) ^P^^x/— ;U^JU— 0.019 M HJX-&^3i@j&. pH 6.8, 
0.6 (w/v %) SDS, 0.3 (v/v %) 2-^;U*^hX^y-;U, 3 (w/v %) 'J-feP-JU 
ICjg^^tcta)} $PlgLfcoJa^<0 SDS-PAGE t PVDF ^^0)^0^ 
-fi/^(O^^I* Schagger b<D*$ (Schagger, H., a/. (1 987) Anal. 
Biochem., 166, 368-379) lC^of=„160 mm x 160 mm, 1 mm J?(Z)&Uj1R£ 
<£fflLfco50 U\ <7)-9->^;U}t^^^x;HCT^-rL>$bl^ 25 # I <D V8 
^p^- 7 _ -i£j§j$£fiJlLf::o mSS 15 mA — ^-e&!)£Ba$&U feii C^P^E 
7iy- )^SIS^^^SI^*ra*^a$ttfc^^T5J*iil*^JtL> 

PVDF ^lCfK¥UfcoPVDF m±<fcy 7.9 kDa. 10.3 kDa, 11.9 kDa (D®T*£ 

m^m^.'to^T^yMmT^ymmmo^m^^u^tc (Matsudaira, p. 

(1987) J. Biol. Chem., 262, 1 0035-1 0038) o 10.3 kDa. 11.9 kDa (DTSSMffi 
T5yMia5U^^«fL^m.P#*^T5y^^<l'J«ky.AQGLFEQAVS,-efe 
ofco #t>3h.fcTS/^lB5>JI-^L"C National Center for Biotechnology 
Information (NCBI ; http://www.ncbi.nim.nih.gov/) (DBLAST (Zhang, 
J. f efa/. (1997) Genome Res., 7. 649-656) £fU ffl LT tl P 1£ 

Ltc (Ohnishi, K., a/. (1995) FEMS Microbiol. Lett., 126 (2), 145-150)„ 
(3-3)PBS ftffimm&&=F : &'£ 1 b&&fc DNA (D>7P-->^ 

pbs ##»*3te**^fc*fttt dna ^m#-r^«>ic.T^^;u^;u 

X-*'J-tf<D®&<i:y!fefei* DNA £13§SLfco0.5 x 10 6 liBS^/ml ^4 
JcdlZTX^JU^UX-^'J-tf RIB40 HS^jSjfc^ 500 ml SHft^Xnrt 
<D 100 ml <© YPD ifcftiSttl {1 (w/v %) H§x4r*. 2 (w/v %) 2 
(w/v W ^Uu-X} KjiWLfco J3s*tl& 30°C, 125 rpm, 16 B*Httf*Lfc. 
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•ei.5ml Sg^-f^P^n.— flZtV. 0.4 ml (D TE (10 mM HJX-^^^ffijfc. 
pH 8.0. 1 mM EDTA) l=»j»Lfcfc. (2 (w/v %) SDS, 0.1 M NaCI, 

10 mM EDTA. 50 mM hU*-&&3I® i$. pH 7.0} £ 0.4 ml ft! 7tTtf>o<y it 

5 #UMC: 15 ftmi&WLtzo 15.000X5-. 10 ttm&>i>ftMLX±m*%iL 
LM.5 ml Sg^^P^i— ^CUsUfeLfco^x/— ;U-*PP*JUA-'fVT5;Uy 
JlxZJ-jU (25:24:1) £S*in5U «)o<y^zL~^$±TI^^^Ufc^. 15000 
5,5 #fB)iiifc#ilLT±;t£trLl,M.5 ml #T^^P^^-^lC|U JjKLfeo 
-20°C [:;^^Lfci^-^ 2.5 f&*»P^-C.-20°Cl- 10 #R§! SfcSLf=& 

io . 15.000X5, 4°c. 15 »iniait>^»L±/1l**^i=»#a:»*#f=.a:»* 

0.5 ml (D TE |Z58#S1*\5 JU I <D RNase A (10 mg/ml) }§ Jffl X.. 37°C 
IC 30 »Fll&iU RNA £#fi?Lf=„0.5 ml {B^xZ-jU-^PP^UA-rVT 
5;U7JU=1 _; U (25:24:1) £flD?l. #o<y ^3.-^£_tT KJ£# LfcgU 15.000 
xg, 5 ^FplJSi^^itLTi^^^^LlM.S ml S^-r^P^ZL-^IClU iRLfco 
15 GKZ>Ktt&*>3 1 lHl^yiELt=o0.5 ml (D>7PP7tx;UA- ^VTSJUT^Un— 

(24:1) &m7L > tf>^<V?=>--Z?&±TlzmWLtz'&. 15,000X5, 5 fl-Mib** 
g6Li:±Jt*^fLlM.5 ml J&^-f^nf-a.— ^{CHlI|XLfco50 //I © 5M NaCI 
t 1 ml a>JfcX*/-;U£aQ7U-20°CU: 10 &IHttBLfc1fc* 15.000X5, 4^C. 

15 ^^31ii>^||L±/*^^^l=l^^2t^^^fco70 (v/v %) x*/-;u-C- 

20 DNA £&#LT 15.000X5. 4°C. 10 #F^'k#IILJL«£^£Kl&t;*IS: 
£#*:„;£g££ 0.1 ml <D TE U C*i£ffefett DNA ig&tLfco 

(5' -GCACAAGGACTGTTTGAACAAGCTGTTTCC-3' ) K*P (D^i—' tf 
25 jta^maiB $IJ£SC:> 30 ^gjbN£fc&;f'Jd^U**K 

(5' -CCAGGCAGACAAGATCTCCCACGGCGCAAT-3' ) $^)$LfcoCO 1 
fca^-f^-Hz^hfcffllVSfefefc DNA £||g>i:LT PCR fcfcdfcl^+f 
^/W^'J^-tf— S/a>©^n— ^^it"I§Lfc„ PCR ffl^MI* PCR Thermal 
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Cycler PERSONAL(5t l^fco Ifefett DNA It 100 ng ffll^TKlM 

7— t?l* Extaq polymerase(^)iit)^fflt^Coli>liSJSl*, 95 0 C, 3 &M8 
m DNA £^14U95°C, 1 #IHL60°C.1 »K.72°C. 30 #FiU#i#-r<5>-tr'f 

■i7;u^ 30 ^>f£;ufccfco*:&. 72 0 c. 1 #FiUT*5G3>#^£-fei\ 4°c-e&J#L 

5 fro^b+lfc PCR Ja«Wft*T#P — *¥)VW%b%W}l-&LtztZ*>^300 

NEN RandomPrimer Fluorescein Labeling Kit with 
Antifluorescein-AP (Eizo Diagnostics, Inc.) l*T-0"tf V W^'J^ -<"tf — 

io */3>t3P=i— /x^^'J^-fHf— *>a>*tec:<cofc.*fc^lftttfflLfc ssc & 

I* 20 fS^Rjg(20x SSC)(175.4 g NaCI £ 88.2 g Sodium Citrate Dihydrate 

#^LPSgLt-*(D^ffi^fCo^fe<* DNA 10 //g £ 50 a-'^h© FcoR V 
(3t5@£n?5l£>SlbL7#P— ^y;umm»1c»llc«LfcoHU'flcT;b*Uh7 

15 >X77-If)S (0.4 N NaOH) £A*U lS s 7*fa&<01*: . HS&UUi <£t?<D 
g$|C^y>tJ0ofcii3ilft(ADVANTEC TOYO) &<D1±XMffi}&T:M tttzo Z\0) 

t^->-va^t;u-7*>t rt'(4r s r9)1c?)\'±\zn£* tSh>\Z*(D±lZ$Lm*-Z 

Mtttzmmz 3 tiiovtzo*— /<— s*;^ 5 cm <Di$ti^ite,iy 

20 12 B^^^P^>f>^Lfc(fe<»:. ^>^>^ 4x SSC Tfjfc^L. /W 

3fclC*1trift<J!> PCR JSJfci&fCjtfL-C 1/10 MO 5 M NaCI %t®Z.£blZ 2.5 

fg»(D;'frx*y-;u£}iD?L.-20 o ci;: 10 ^MttfLfct, 15,ooo x^. 4°c, 15 

25 ftfflMibftMLJim&^^ZftWL&ntZolO (v/v 90 X$/-;UTi DNA 
£&j$LT 1 5,000 x g % 4°C. 10 ^F^3l'C>^ilU±jt^^3>l=l^^2fc^^#fe 
o2fcl££ 1 //g/^l kteZ*?^ TE I~;tfllLtcoC0> DNA 20 fi\ k. 

NEN Random Primer Fluorescein Labeling Kit with Antifluorescein-AP (0 
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Random Primers and Reaction Buffer Mix 5 fl U Fluorescein Nucleotide Mix 
5 ^UKIenow Fragment 1 fl\ £JJD tf^-X-f Is? l= M U 37°CT' 1 
B#FiUHJS£-t»-f::o J5I&&.0.1 M EDTA, pH 8.0 £ 5 /i'l *1D X., 20 ng/ml fcfc 
<5<fc-5IC hybridization buffer {2 x SSC, 0.1 (w/v %) SDS, 5 (w/v %) Dextran 
5 Sulphate, 0.5 (v/v %) Blocking Reagent} t MS Lfc=fc<0£ ? P— ^JS JfctLfc 

o 

#Uc:?nyT-'f>2 r &<&- ?( >^ i 7>£ 2 x ssc -eu>*U /W^'J^-tf— *>a 

0.1 ml/cm 2 tfc&.fcai-hybridization buffer 50 /i 

10 g/ml ^^cfcdl^ Carrier DNA £Jjn*.. 60°CT? 1 ff^&SLfco $cl^T 200 
fl\ ©hybridization buffer t^U— 20 // U Carrier DNA (10 mg/ml) 

35 jt/i £^^n^i— ? u ioo°c-e 5 #ra£tam k ::„*4»t?&>fr 

L-ecD** 5 »Mtt11Lfc.C*t*^«) 60°C l=»tf>-C*5**/W?'J#-fHf— 
va>/^*V^4 3 <D^?^tX^L>60 o C-e 16 I^^^gLfco^^/W^'J 
15 $V-t£— ->a>/<??J:yik fc JtUU 1 cm 2 (D^>^^>fefcy 1 ml &±<B 2X 
SSC, 1 (w/v %) SDS T?60 o C, 15 ftfflML<mm.-$-Z>Z.tlZ&^X%tftL. 
0.2XSSC, 0.1 (w/v%) SDS T* 60°C, 15 ^FtfJPIfiCl&^LfCo 
li^^-tf&Z&ofco 1 cm 2 ©^>^>fefcy 1 ml \ck±(0 0.1'M'hUX-tt 
pH 7.5. 0.15 M NaCI *-e$CL< 5 ^F^JlS-r^Cfe^j^Lfco 
20 ^[C^X^^^/^^^rtO 1 cm 2 (0^>^^>fef=y 0.1 ml U±<D 0.1 M h 
•J^-^^MffijS, PH 7.5, 0.15 M NaCI, 0.5 (v/v %) Blocking Reagent cp *C 1 
mmM^tCo X.lZ-J'yT.V-vt/SvVPiO 1 cm 2 <D*>Z?=5>fotz l ) 0.1 ml 
Jsl±(D 0.1 M HJX-i&^ai©j&, pH 7.5, 0.15 M NaCI, 0.5 (v/v %) Blocking 
Reagent, 1/1000 (v/v) Antifluorescein-AP Conjugate tOMa 5$ * T? 1 B# 
25 MiiaLfc. ^<D^^>^>^ISytilL0.1 M MJX-*»»«?ft. PH 7.5, 

0.15 M NaCI cpT? 5 ^-f^ 4 IsltUII M HJ 

pH 9.5, 0.1 M NaCI cpt? 5 ^^f^ 2 @^L<^M-r<5>C: 
tt?0fe^Lfco ^>^>*^X^^/^^IC»L, C*W- ECF substrate 
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Auto Phos (Eizo Diagnostics, Inc.) £ 1 ml JB*.,»#TT? 30 »MS(S* 

(FLA-2000; FUJIFILM) ICTfSflr Lfco *<D#S^$l 1300 

^l-.tfefet* DNA 10 jug^ 50 ILX^KD EcoR V -£Sc£ mil: Lytfn- 
^jumm&lliiciftLx^i^A^n^R^ *»»tt5fi©^ 

JU£ UV !HStT"C*OyiHLfc.^l' l * , *y prep A gene (BioRad) £ffll^T 
DNA $iillU ^*L=£*iA DNA mfttlsfco 

&|C??*5K pBluescript II KS+ DNA (Stratagene) 2.5 jug S EcoR V ( 

tojE««*gfti=j:y7xy-ii/*iim,x5iy-juaiR«ia*a3::ftofc« te 

l-jgflSUitCD*^*— DNA »$ft£Lfco 

fclC'***— DNA 1 jt/g DNA ®r R 1.5 H g £ T4 DNA ligase ( 

S5i5t)l=*y*e*i*^fS DNA -©fctS DNA jgjfc 10 Ail 

t 10 /I I <D 10x KCM (1 M KCI, 0.3 M CaCI 2 , 0.5 M MgCI 2 K 7 fi\ <D 30 
(w/v %) PEG#6000. 73 fl\ U 100 /I I ©^KfelftWttft* 

ma DHsof (a«afi)*tt?t,*i'i: 20 #fyuMu: 10 #mttiiu&jt 

(iil*»«B3i«*flfc.^-fP^>^>(Hybond-N+; 77WA77^ 
i/T /W*^*)* 50 /ig/ml (DT>tfv'J>£#fr LB ^^l§ife±lce#. 

*<o±icj&®fE&*iiis^^££^37 o c-t* 16 ttiH*«Lfc.^>^> 

£«»±J:yiWA«URy*>?7:/* 10(w/v%) SDS \Z 3 #|BL0.5N 
NaOH, 1.5 M NaCI IC10 »MU »ft«*I.Vfc*, 1 M MJXHMM*. 
pH 8.0. 1.5 M NaCI CHI, * fcfcfclVtaU 2x SSC -CfcfrLf::. 
£ 0.4 N NaOH |Z 1 RtlH»L 2x SSC "Cft^U*:. dfl>»^7>£ffl&<D 
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\ 4-3 u # << -tf-*>3> a> b# t p n <o m & £ ts . zfa — * ? i ) 
&iz > nom^t%&±fr*tf¥T47i'7±)i'tte&zf : 7X5iF dna 

5 *»§K£G&&H::-Cl&lVLB jSEt*Jg*& (50 //g/mi T>t°i/'J» iz&mi, 

37°C fCT 16 ^^MMiS^Lt=o %mfe 1.5 ml £ 1.5 ml g^^P^i— 

15,000X5; 1 #F B 1^'fc#$£LiS&£l£aNfc„«{*£ 100 ti I 0> 
TEG (25 mM h'JX-^^^®;^. pH 8.0, 10 mM EDTA, 50 mM f *) 
*e^>8U d*U~ 200 /il <D 1 (w/v %) SDS. 0.2 N NaOH £J)D 
10 £LtK4«U: 5 #m&mi,tzo2Z>\~ 150 /il (D 3M St^^-K'J^A, pH 5.2 
$*n^.^^*MC;l^L7K*lC 5 ftmfoWiLtco ZfrlZ 10 M MT>=E-0 
A£ 150 J/l *0 it© ^jbMCjg-^U 15,000X5, 4°C, 10 #FiHSlii>#g{tL±;i 
£$rLlM.5 ml ^"IC^Lfco ZfLlZ 600 >U I CD 2-^P/*/— 

)\,*1M7L* Lfcfc 15,000X5, 4°C, 10 ^Felil'^^ilLi^^l^LNfco 

15 70 (v/v%) X^y— ;Ut? DNA LT 15,000X5, 4°C, 10 &M 

L±,1f£^£U:Rfc£2fc^£#7io;*i££ 0.1 ml © TE -C»»L,C*L*^W 
5K DNA jgj&tLfco CflD^XSK DNA tf<0*fA DNA Br ft 0>&»IB$1J £ 
ABI PRISM™ 377 DNA sequencer Long Read (PE Biosystem) (DZfOV-n— )\s 
IC^IV ABI PRISM™ 377 DNA sequencing system (PE Biosystem) \ZXf& 
20 *rLfco-£<B#S^^*£K DNA \zW\£*ltc 1334 t>fc£ffe fetfc 

dna <o Ecdsw mitrn* izi* > zfn—z?<Di&&mm&^t;*— 

^3K>$#^.-T^5K>^ PBS #$PfStg£^(0£^£^LTUf;:(Ohnish 
25 K. et al. (1995) FEMS Microbiol Lett, 126(2), 145-1 50)„ 

(3-4)pbs ftMBm'mnmzkom^ 
mfto pbs #Mmmm.i2k*±g:&mirz>7 : ?x^ dna 5 // g £ 
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Tl'Ktf^fe^ UV MStTT? 1334 ^g*tfrb&<5ET>i ^^jytHLfco -tr;U 
43«fcy prep A gene (BioRad) £ffll^T DNA £tt iti U C*l,£*i A DNA Kf 
)T,!:Ltf=o ^lC^apB5>J*l^y;U=i757— -Ifa^P^E— IE$1J (PglaA 142) 
5 £3fr<&:?7X5K pNGA142 DNA 5 /ig ^Pi- @B5>J (D® &IC&&frJ 

JSatX-^U 5' 3fc3m(D'J>^£l&*L*:o COJSFS&^&Kcfcy^x/— ;U 
ttai.x$y-;ufti£&JI£fc;i#o7i& te icjgflSL*!*,©^'^*— DNA 

10 }§^i:Lfco^lC,^^^— DNA 1 fig t.nX DNA EtJ* 1.5 U g $ T4 

DNA ligase (£>@ j£)l::£y &$S£l±. DNA ^^$#fc„ C(D5S$S DNA 

10 //I t 10 ju I (0 10XKCM (1 M KCI. 0.3 M CaCI 2 , 0.5 M MgCI 2 K 7 
H\ <h 30 (w/v %) PEG#6000. 73 fl \<DMMfo%M & 100 //I <D?£K$k}& 
RT^fc^fliS DH5a(£;B£)£JjI];t.7K*l:: 20 10 ftffltil 

15 gL^a$E^^^«^?S^^#^o^^ 50 jug/ml <D7>t:i>'J>£^fr 

LB «^Jgtfe±IC|C^a$K^^^a^)ljS^#. 37 0 C-e 16 B#^tg*Lfc 
„ Jgi&±(D=3P--^e^^^T^^,LB (50 /i g/ml 7>t?S/U> 

) ic^mL 37°c icr 16 &fmmmi%mLtz*t&mmfctp& l )ftifttmmz 
^xsr dna £»tbu zommmm^^m^^^ dnacpng-cuo £ 

20 #fco CKD^XSK DNA 10 /L/ g £ Muni Tlffi it L. IZ *y ;Utt 
aKX*y-;Uftg&&«£fcC:fco*:& 10 //I (DTE IC^fi?L»2SC$E&ffl 
DNA ^&£L*= 0 7X^U^UX-*Uif<&fl*fttK8M* Vollmer £>(Z):?Pr^ 
^Xh-PEG & (Vollmer. S. J., a/. (1986) Proc. Natl. Acad. Sci. USA, 83, 
4869-4873)£& aLT*TO*:„ |$*ffl l£Hfifc0g 2(2-2) l-ftofco 

25 

(v/v%)Tween 80 C^iS U C<0^igj££jS:i:#^U Czapek-Dox M^tg 

miz&tf 3o°c r*t$^^-*c:t^^yii-rc^-c*^flS^^li^*5-^o/c„m 
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ti&=f"ftmO%lBl* Hondel ^(flg^ PCR S)(van, Zeiji, C. M., eta/. 
(1997) J. Biotechnol., Jan 3; 59 (3), 221-224) LT fcCfcofco ^BS^ 

^H<DPSHBIillSi^J2(2-2)IBaO)^^(C^ofCo^^ PCR ffl^-f^-t 
LT.2 SO^U^T^^U^-^K (5' -TGCAGTGGCGGATCCGGTGGAC-3' , 
5' -GTAGAATCACGAATGGAGCCTTTGACGACC-3' ) £^J&L7t«,PCR ffl^ 
Ml* PCR Thermal Cycler PERSONAL( £ S£) £JB l^tc„ ?K V-T-f:?=l>hP 

Taqpolymerase(^>i^)^fflt^oli'IlSSlStt, 94 0 C, 3 #fBf£M DNA £ 
^t±U94°C, 1 #Filk 55.5 0 C,1 #FiIk 72 0 C, 90 !frlBfcJ#-*-*1M*JU* 30 
■9-r^JUfcCJ5:ofc^. 72 0 C, 95S>FplT*^±#^$-l±s4 0 C-C#KFL7!io#^+tfc 
PCR i^iliK>T$T^P-Xy;umm^»)lC«LfctC^.^^^=3>r-P- 
^PCftSK PCR 8ft* <Di#^#fit^£;fts^<&^<fcy£fefe& DNA ± 
|Z$OH3T5^— tf-^P=E— *— SB5»J (D-FSSIC PBS fMRftfiT- 

mtetfmztitzztfim&ztitzozo pbs #8«fit3H5^#§fefei* dna 

* A ZtitzT** JU^UX ■ * U -tf a IE & & t , *f A £*iT ( 
pNgai 42 icT^g^^Lfc)TX^;u^;ux-^-'Jif^M^m»OflS^^jS 
fa* 0.5 x10 8 ^flS^/ml tft-SJcdd-JfjUziTS^— Hf -zrn=E— (omm 

ifelS-efc^^^H X^fr 100 ml <D YPM^<*t&±& t1 (w/v%) ISl^r 

2 (w/v %) s<ZtV^, 2 (w/v %) ^;U| — X} {C-eft-FfLjgsJlDLTcc, j?SJjD& 30 
°C, 125 rpm, 16 l*mtt$U Jg*±j» £MIRACLOTH (CALBlOCHEM(g$i 

izTM&irz>ztvntz 0 nz>*itzmm±mizttLxo.-i <v/ v %) tuz> 

PBS 3Mt&£3tJjaU 37°C (CT«;SU^a>>§J£aM£T(PBS 
®)ICJ:^-C PBS ^^^^<D^^$«t^LfctC^).PBS tffgUfStite^tf 
^feft: DNA cpicif A$*t7iT^^;U^;UX-^|-U-tfPglE^<*a)^#±jf 
iplCCD^^OSttO^^E^^ft^fco^l^^^i^ 100 ill iZ 50 //I 0) 

j%hU^pp^^**n^-*<;Sn Lfc^. 7K*-e 20 »imf u 15,000*5; 4 

°c 15 ftm&>b#mL±m*&£iz®iZ^®Lmft&mtz 0 z*iiz 15 /n 
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O) SDS fcjgiS 10.063 M MJX-&^§l©i&, pH 6.8, 2 (w/v %) SDS, 1 (v/v 

%) 2-y;u*^hxa»y— ;u, 10 (w/v %) ^u-bo— 0.05 (w/v %) ^pt^iy 
-;u?;u-} £Jjo*^£i±fc&.$ll£^>8 4>f::-c 5 ^RHj&eL sds it* 
teztavtzoZln&m&o) pbs ^^^^ISiS^fi&iiftic sds-page 

tc^Z^PBS ^fgHfttiHs^ifefei* DNA tplzWAZtltzT^fr^Jl 



§ < F^^^lt-b>'$'-(^^*0<ISrlimiTa lS4fe1)f^ 2 FJ^14^10^4B 



15 

/WKO*— e>©^^^®(pNG-enoP-hyp)m?4. tfiliSSSEig® 
20 (pNG-cut)HMi. p>HP— ;Ui:LT?ii-efc<5RIB40<*lC'<<7^— (D^AL 
^(pNGA142)$||J6^|1|B«(DCzapek-Doxm^^ifelCPBS?L'fb^0.2%, 
M^fCtLT^H X 0.5%^Jn^.fctgil!HZflS ; ?-$1x10 8 /mlT^JinL30 o C 

h m m m. & m Lfc „ $ e> iz* w kp e>js 51 se & t<p^-)~ e m si mm 

®(D*tS^L/i^lHE(pNG-cut+pNGenoP-hyp)tigltfco *&*2B g<D*S§ 
25 &£MlRACL0THT?6MLT@ft£l&#. Jg^&ttjS J£ (630nmT?;li] £ ) (D 
^T^a3JC^Lfeo ft. 15051 0)jSJt(OD 63O ) 1*8. 73X'&^tz 0 . * 

ts * ft > t? 5§ si ft > / n-t kp \2>§t m ft > =i> h p in m V 



WO 2004/038016 




CT/JP2003/011861 



[i3] 

Strain mfc%ik?BS mm (0D 630 ) 

Control (pNGA 142) 4.99 

pNG-cut+pNG-enoP-hyp 1.53 

pNG-cut 3.26 

pNG-enoP-hyp 4.16 

IIM4T?^fc*ft-?*ia>©&£l x 10 7 flS^i@/mllCi3^L, 0.5%(w/v)(B 
PBS|»^$^^Lfc^/M§i&(0.5%T;Uh-^)(Clt§LT. 30°CT'8B Pelted 

2t&£^ifc(10,OOOrprn15min)&, ±m£|&#® ffi JS^^CD^*!^**? 



^<DRIB40^lZjt^LT> !»<*0>@^PBSlwfcM-f^^W : fe.^L<liAnL > PBS(O 



WO 2004/038016 



CT/JP2003/011861 



47 



Strain 








CiQntrtlfeW.t»Al42) 








pMG*-enf>-4)yp 








pttG-cut 


:0"«ii 




46%: 


pN G -cut +pN£ -en o ^yp 


0.243 




7S& 



* l*"C± # 14 Zf?**V <7PBS0 |g Lf= > * ffl % a £ ft <00!l £ L 

(pNG-enoP-hyp)<7)&i§§. tf ^$gg&t*(pNG-cut$§*>.&;i«Q£/\-< 

KP*— fc'Vi^^tfcCpNG-enoP-hyp^a-TS^— -tf^3SSit*(pNG-amy)a) 
*»§|*ffofc.=J>hP— ibtLTpNGAUZCD-fV-y-— K*l*fcftt^K^5r— © 

^^%-r-5RIB40^^ffll>fcopNG-amy$«}#-r§RIB40^a^llH*l±,^® 
20 ar-TS^— tfJlfe^CS. Tada et al.: Agric. Biol. Chem., 53, 593-599 [1989]) 
ifitte : ? : PI*il-pNGA142lZ#ALT^giL. RlB40ft£ff£St $£&L 

T»fc. £Jfc0|4a>£l*£:Nit(::« JgifelCI x 1O'fl0>l&?&&1IU 30°C-e2 

HIB»#Lfc.**3S*MIRACLOTH-C%aL-CBI**l«E#. 

15000x^, 4°C, 10 #IBI3ii&#«L»#"r* PBS *§S£U:|»#Ja*±J»£ 
25 # fco 
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om&mum&s&tLx.A msomM hu;Miffi& (ph 6.8) tpKw^te^ 

0.3% £tj:Z>&0lZfefrl,tz%<D,B jft; 1 N Jg^tpica^^ 2x1 0" 4 %, 
a-tMbrtU^A^ 2x10' 3 % IZtzZkolzmfrLtzbtoZmULtzo* 400 ll\ 
IC 50 u\ (D$i%lLtzi$m±.M : £UQx. 37°CT- 10 #FSiJK IS ZZlZ B 

5 50 I All*.. J:</1-&U lt*>l3 620 nm 0) 3te J£ £ 11 SL, Blank (ife 

(D It it Lf=i» 5fc £ <D M '> » £ a -75^— tf CD *§ MSttltLt 15 

hP-JKDIHr? T^#<>PBS^fSt?^i^$H^PBS ; EyT-$X^;U^-jli: 

o 

[S5] 



15 



Strain 


m^PBsmm (od 6 3o) 


a -amylaseffi?ft?Sti ( A 0D620) 


Blank (t^H) 


10.44 


0 


Control (pNGA142 ) 


3.18 


0 


pNG-cut+pNG-enoP-hyp 


0.47 


0.020 


pNG-cut+pNG-enoP-hyp+pNGamy 


0.36 


0.134 



20 mMiw i 

( 7 ) £^-7— a -/ w k p *— if > & ^ n $i ** <*> w m 

25 £^Lfcoffi®S£3lffl^$--t*<fc&pPTR 1^ji-*ffll^.*fc,/WK 

P*— \!>(Om%miZlt^)^\ XT*&1llZ.m^tffrfr& elaA 142 promoter 

&&1fy&fc=?<D±mzBi'&Ltz pPTR-gla-hyp $f^iiLf=o 10) 
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(7-1) pPTR-gla-hyp (Offi^ 

pPTR -gla-hyp (DDt^lCfcfcy 2 H<D^^^-(pNGA 142 . pPTR 1) 

z&mL te**— bommi^tm^m 2 -zft&Ltz P NG-enoP-hy P 

5 Ltzo 

CD $iJIS^m[^«l;-SDNA<D^ll»f 

pNGA 142 t pNG-enoP-hyp&^Attal lCj:y ^JBrLfCo 

<f) K>7^— DNA. hDNA0)Pii 

10 (D 

<D ^7XSKDNA<DPSg 

15 Stt, P NG-gla-hyp(Z)^J^^fil^iL^o 

pPTR 1£ pNG-gla-hyp Pst I , S/na I "CttlBrLfc 

® DNA, hDNA(DHig 

20 <D ^l!i®(D^M$K«& 

© ^X5KDNA(DPiJ 

pPTR-gla-hyp(£>^J?)t£fiiigLf:ro 

25 

(7 -2) * * m - ' \ •< k p e > & ^ 51 si a m <r> w a 

^lE^li^Ph^^h-PEG^^^aLfc^^^fflLN. 
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KDNAI*± 15 m LfcpPTR-gla-hyp^ffl Ufc Cjl^tf^XSKDNAI 0 U 

ofc& 10/il(DTElC^$L^SI$fc&fflDNA;§;&£Ur„ laRaTX^JU^U 
^•7|-U-lfa)^H$E^I^OLNT[*lll)fe^J 2(2-2) fciaLfeftftlCttofc. 

5 

{BL^Ph^^hH^tS^-efe-S Czapec-Dox tfcS^iSifelCl* 100 // 
g/ml h&*&5lZt*y¥7^ (TaKaRa) £531*0 L/i*<D£ffl ^f=o $£lCi§ift 
i-e^^LfrBS^^eU^-TSV^^t? Czapek-Dox ^^iS*&l~*i;i$8CC£ 
T?|i ^ # 88 * ff o fc o pPTR-gl a-hy p (D BS ^ P C Rffl 0 Zf'y << ^7— i: LT 

10 5' -ATTCGCGAAAATGGTAGCTCGAGGA-3' £: 

5' -CTGTGTCCCGTATGTAACGGTG -3' 0> 2fl(D7|- , J^^^U^K^^-fife 
LfcoPCR ffl^SI* PCR Thermal Cycler PERSONAL (St/Hia) £JSl*fc. 
T^v^f ^=J>hP-;U<!:Lr^K$E^(c{^ffllcLtr^^X=K DNA £g£M£L 
fCopPTR-gla-hyp<Dl^i|iJ5JStt 95°C .3 #F(f]££M DNA £^f£U 94°C , 

15 1 ttm , 55.5°C , 1 KM , 72°C , 90 %}>m <«? 30 -9->T^;U 
fcdfcofcgU 72°C .95 #r 0 1^^#^$1±4 o C T^ftLfco # hftt- 
PCR iii|igK^$7^P-^m^^Wll^^LfctC5.7H^^^=l>hP--^i: 

pc^gic pcr m ft feUtEtl. DNA 

±[CglaA142 promoter— IB T3SI::/ WKQ*— fcf^itfc^CDji A£*tfciS 
20 ?J(D#£#fii^£*Lf::o 

]&m&&£*ltz - /WKP*— tf>*H5§SH*£ 200ml <D 

YPM Igife tHJIE^ 2 (2-2)} IC1 x10 6 flS^/ml;lJgT*M«L>30°C , 24 BtPel 

iiiSiL*7^^-titt:^iiL, t%m±m&mtco t%m±m 200 

25 //I KStfLT 100/il 0) 100 (w/v%) ^h'J^PPl^i^^ £<;I^ Lfc& 
.7K*IC 12-16 BtPBlifcfiL.*:o-9->:?;U£ 15,000xg,4°C .20 #ffl3Si&# 
g|L±;i£5E£l::|&l^::&s 15/Ltl (DSDSlb^afc 2 (2-2)}IC 
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frtLtz SDS-PAGEO)^^l*lim^I 2(2-2) iCfBLfeoiy tLfc, 
SDS-PAGE IC&L*:^ CBB ^felC^UU kDa IC>7^— t£ jlifggm 

5 

HSfcifl] 8 

io m»mm) 

m m m zxw m Lfcv w k o e >m n mm m . m mm 3 -eft m Lfc <7*i- 

m.]krSz\>Y>n—)\,tLX pNGA142 tfcOH&^YPMJgife ( 1(w/v%)^^ 
15 , 2(w/v%) . 4(w/v%) ^;Uh— X) PBS SUbiftO.1 % £ 

Jjnx.fctgi&lci xio 6 i@/ml l=J5:-5«i:5(c*IM-r^o30 °C ,24 B$Pif1Jg#L*g 
MILACLOTH IZT#$tLJ£^*>j£a>?§ Jt£ 630nm (Dj£^-«3teJ£ 

20 >/\^KP7t>—e>^^S<*>3>hP— ;b ( P NGA142 1*) <Dm&T*ffi&<Di& 
T^t^fc„(g6) 



[^6] 





)^Jg(ODe 3 o) 


4MB* 


Blank 


1.103 




pNGA142 


1 .023 


7.25% 




0.831 


24.66% 




0.436 


60.47% 




>*MWftW* 0383 


65.28% 
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(9-D mmma-A vm^tz^i—^nm^m^x^^-^u^ 

Slffl^XSK pPTR-eno-hyp $^|Si(gl 1 2)Lfco »tt aT39— !?* 

J&6*JlCi§#*^fr<5> eno A promoter $ @ Wit &^-0>±.3SE izm -£$1±tc 
pPTR-eno-hyp^ftJ&Lfco a-T^— -\i<Om%miZlt. — 
g|gA<jb^<5 glaA 142 promoter £ 3 tfJaHs^tf) Jt l-raSi n 
pNG-amy 4,#IS£g ftfc 

pPTR -enoP-hyp OH fg IC&fcU ^^-l" P PTR1£&JBL h 
Itnt&ffl 2 -e^J?feLfe pNG-enoP-hyp £&fflLfco 

© fiJRgP0I^J:^DNA(D^BT 

pPTR 1 t pNG-enoP-hyp£-*£Ps* I tSmal |Zj:y^J®fLfco 
<D DNA, hDNA<Dim 

© ^XSKDNA(Z)il^ 

mtb* pPTR-enoP-hyp<Drofife^5t^Lfco 

(9-2)^^-*— if-zN-fKo*— ev-Ts^—- M^m^MnmmMomm 
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JSIV »JHg*"r*^^5KDNAI*±tBTf^ttLfcpPTR-enoP-hypi: 
pNG-amy$fflUfcopPTR-enoP-hyp ^7.5K DNA 10 // g £Sa©/VT*5c£ 
JflHtU ^^iZcfcy^xy— ;Uttffi> X^/— JU^t^^S^ffofc^ 10/ilO)TE 
5 [C^fjj|Lff*St$£&JBDNA^&£Lfc„£bl:: pNG-amy ^5*5K DNA 

Tl* 10 /ig $$«JRa^m«&S^-a-riC 10//IOTEir}§PL^MlKmfflDNA 

(7-1-2) |ClBU^^^^K^b7topPTR-enoP-hyp(DBa ; S L PCRffl<D^'f^— 
tLT5' -ATTCGCGAAAATGGTAGCTCGAGGA-3' <t 
10 5' -CTGTGTCCCGTATGTAACGGTG -3' (D 2?lE0)3" , J^^£U>i"?-K3: "a fife 
LfcopNG-amy (DflS^PCR ffl (D^-fT— £LT 
5' -GGTTCGCTTCGTAAGTCTTCGCTT-3' t 

5' -GTAGAATCACGAATGAGACCTTTGACGACC-3' (D^U^^U^^-K^ 
^I^Lfc.PCR ffl^MI* PCR Thermal Cycler PERSONAL (^5Bi£) 

15 fco^^^^hP-^UiiL-C^MfE^l^ffllzLri^XSK DNA £f$M 
£Lfc„pPTR-gla-hyp(Z>igipgJ£JS[S 95°C ,3 ftmmM DNA 94 
°C , 1 &m . 55.5°C , 1 &m . 72°C , 90 ?> fcft-T &-9--<£;U£ 30 •tf-'f 
*jH3Cfcofcfc* 72°C .95 tHH-CStft***^ "C«1#Lfc. # 
PCR Jae»f«-*T#P-^«ft*«llC«LfctC?>,7|«5?T-f^3>hP-il^t 

20 I^C^SIC PCR WfM-0)J(!«36<aB**t,-ta)«JIIJ:y,i**G)*fei* DNA 
±{CenoA promoter!^ T 9ft IC/WKP*— tf>$t B=F <D& ASftfclB*'] t 
glaA 142 promoter G9J TSftI= ff7S7- t? A**lfcE$U <D#S 

25 »R(gJft**tfc -tf - /\-fKP*— t?>#^S§3!l*£ 200ml <D 

YPM iglfe 2 (2-2)} IC1 Xl0 8 Jfe : ?-/mli§Jg-e*ii®U30 o C , 24 ftM 

«M*«L*fW7-f;u^-f?»ft*atiBL, mm± ^s-t^s 200 

//I (CftLT 100// 1 <D 100(w/ v %) jfrKJ^PPtfl****- *<S h 
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% 7K*IC 12-16 *|Wtt«Ufc.^>^* 15,000Xg.4°C ,20 0IM&ft 

mL±m*^±i-fo*> s t-'&^^* 15//1 ©sDs<b»?« mmm 2(2-2)} 

7)l,tLtzoW&(D SDS-PAGE(7)73&l*llli£0!l 2(2-2) iCfBLfcaUfcLfc. 
SDS-PAGE |C&Lfc&^ CBB %eiCj:LJ14 kDa [Ztm—- tfftftBfe(=t± 

»B**ifc^ /<>W*B**fc::J:*&* >WKa*-tf>-<*7 

5^— tf = «**BBt*(A oAyzae pN-cha**)#/W Kn*— 
^Ct*<5tB**tfc o (014)o 



(9-3) orTS-7— tf: 

HjSHUi aj-TS^-^f^^jg^fiofco f|5P]ti<Diga!l£ffl INT. ^J£15II7T* 
#SgLfc^^±-^-M^KP^-If>*^^^^^^*^^^ 1T ^^ Lf;:: ^ 
-t£-,WKP*-tf >-757- tf = m«^^^<*(A pN-cha^) 

©*»*fTofc.a>hn-^t^pNGAi42<D-f>-y--h*»fc<t^ / <^-«> 
^^T-5pNGA142i*$ffll^oiS4fe^1X10 8 ^©Ba^^^«U.30 0 CT*24 

1 5.000 xji 4°c, 10 5*wa<>#»iu»#-*-* PBS *S5£l=B***.t»* 
Wfc. cr-T59— tfssttoajett.ftB-t***^ 100 «i=**Lfc%<D 
&m^mmm6<»*&tmm<Da^mm&8k\zxmM^t-o 

m^.m^mummmtLx.A mso™™ v-vxmmfe (phg.s) *c:pi 

J§tt^*»£ 0.2% fcfc<&*5(=»frLfc*©*B ft; 1 N tt»+K3'!?** 

2xio- 4 ^a-^ib^'J^A^ 2xio- 3 % ic**«k3i=** x Lfc ! ba)*«»Lfc.A 
ft 400 /ii i= so m (D#WLfciM±**»*. 37°c-e 10 »RK««4 

fc.*CI= B ft£ 50 ill Jn*.J:<«#U«*l= 620 nm <D « % ft $ fl M 
U Blank <DffllCJtLfc«3fcSa>3*#** Of -739— * <D*#Stt 

«i:UT a7CC*Lf=o a757- tf JSttSI ^^^* X ^>7S9— tfiHs^£*f 
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10 



strain a -amylase 

Blank : U 

Control(pNGA142) 0.078 
gla-cut-eno-hyp 0.1 
gla-cut-eno-hyp-amylase 0.185 



(io)MKp*- tf^Th^P^ 

15 (10-1) Aspergillus oryzae EST f 1 — lVfc/\-f KP*— t? >t^a^ 

Stt*T?l=«#**iW**«B.a*«©/\-fKP*-lf>a)**KW. 
75/&IB$IJ ***>A. oryzae EST 5*— Xl-SJLT BLAST ^^/h«7— £ 
■9— tf* £ ffl I* . ffi PI tt <0 ^ UN ? □ — >1f A $ jf * U fc: . 

20 

J^5^3SS^i:UT Aspergillus oryzae /WKP*fc— tf > hyp B {Aspergillus 
oryzae EST 7 s —' $"<— Xfl)79^IS* : ^SSBJIJ (Befit : 0.0. TSyBftEJW 
0Defl|:6e-36 ) (IE 9^2), Pholiota namekot\<( KP*— If ^tffi P 14 ( 
Aspergillus oryzae EST "r — XCDT'i/f 1 -^^^ ^ : t^ttlBJlJ (Befit : 
25 0.029, T5/|S£BE5IJ(&efii : 1e-19)£^^-£P— > hydrophobin-315(B9Jll3) 

A/et>fco C0)Ci:J:y % ^<D£P — VI* A.oryzae <D/\-fKP*— tf>T*fc5C£: 
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(\0-2)mmA. oryzae /\^KP*-lf>»eT (D<7U--Xf tUftM 

(10-2-1) hypB (0<PO— — ><? 

5 BLAST <7"9— hypB <D ORF(*— ^>'J— x-f>f 

7UiO**»UPCR l=Ti»***L*K*l= ORF tf-g&tlZ&OlZ 2Hgi<D 
^■•Jrf^^U^-^K 5' - CAACCCAACCGTCGACATGAAGTTCT-3' t 5' - 
GCCAAATGGCGTCTAGATTACAGACC-3' £^ J& L^P — — <D primer 
tLtz o mm DNA tLTH«S«!|3-3 -CHSLfc A. oryzae RIB 40 ffefett 

10 DNA £<£JHLf::oPCR ffl^mi* PCR Thermal Cycler PERSONAL (^5@5£) 
$ffl^f-,ii*SJ5JStt 95 °C ,3#mmm DNA £^ttU95 °C t 1#K , 
57.2 °C ,30 f»ffl .72 °C , 90f3> |RHfc*«-0-<< <P J^30 ^U^ofcl£ 
„ 72 °C ,90fpm^±W^^ 4 °CT^#Lf=o Hl^l- PCR lC«fcoT 
DNA ^^*^i!iS^^rt^*^T^P-Xmm»1cWllCj:yaELfco^t)(C 

15 pcr -es^jt-fs^ic^m^AoT^^A^si^t-^fcto.^&iB^j^v— <7 

x>x£tro7=o PCR it*§Br)V^T^P— ^m^^Hll-'KtgiKS (363nm) 
UV Tt* DNA yz&tlsh&VWtiM* prep A gene (BIO-Rad-Laboratories) 
IZX DNA £(10 i|R Lfco PGEM-T Easy Vector Systems(Promega) ^^fflLHl 
lIXLf-PCR $rfi-£PGEM-T Easy Vector Systems |C^#(D"^P hajUZjfto 
20 TTA -i7P— — >y^^TOf- 0 CCO^XSK DNA (TA-hypB)* (OW A DNA ®T 
)T(D^ftIB9ll£ ABI PRISM™ 377 DNA sequencer Long Read (PE 
Biosystem) G>~JU\>Zi — jHCfi£lV ABI PRISM™ 377 DNA sequencing 
system (PE Biosystem) lCTfi¥#f Ltz 0 fl¥#T ^^A^ PCR £l£lZ<i:o-C# t> 

25 

(10-2-2) /?yp F iafi§gi:^X5K(Dt§^ 

/, yp 5 ^^^^g^Wafi>7itf)lC.Mfflffl hyp B ^^^^X5K^# 
^L7t„M®f|3Sm^<^^— T'fe^g. pNGA142 ^<<?$— £JB ^feo *fc/»yp B 
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nmmiZlt^M *-e&tllzmmtffrfr% glaAU2 promoter 

=f-0±^ilzm^^tz pNG-gla-hyp B £tt Wk Lfc 1 5) 

[»»] 

5 pNG-gla-hypB <Z>^|Cfcfcy^*-£pNGA142£>f >+r- H*TA-hyp 

B££fflLf=o 

© SJPI^^fCj:-i>DNA(Z)tJfJ®T 

pNGA 142 i: TA-hypB %t*Z&Xbal tSa/l |C<ky^JBTLfco 
10 <D ^<^^— DNA. hDNA0>il© 

(D 7-f^-va> 

(D ^XSKDNA(Dia^ 

15 $*Xba\ tSa/l I*® Br & . T^P-XSm^Sj l^y ^ A Br K £ 

pNG-gla-hypB<D^Jlfe$fft^L/=<, 

(1 0-2-3>yp S ^ ^ <D W S 
7X^1^7. 'J 4f (OffS MIk^I±^P h^Xh-PEG^^aSt aufc^ 
20 miK »R|gSI«^X3KDNAte±IET*ft«LfcpNG--gla-hyp B£ffll^„ 
d^tbO^XSKDNAlOjt/g^A/wn n?^:£>PHbU ^^(-.ky^xy— ;btttii. 

fc.ia»a>Tx^u^ux-*y-tfa>»R(Etft(coL^Ti*i**it« 2(2-2) i= 

fBLfc*Sfe*8lrllLfc. Jll»Lfc»tt:*SJ6ffl2tra«C=pNG-gla-hypB*ffl^ 
25 -CJ^glE^L. PNG-gla-hyp B0>m=f- PCRffl CD^f*"*— £LT 
5' -CAACCCAACCGTCGACATGAAGTTCT-3' £ 

5' -GTAGAATCACGAATGAGACCTTTGACGACC -3' (D 2fla)* , J^*£L'tf" 
^K^^fiKLtCoPCR fflsgMI* PCR Thermal Cycler PERSONAL 
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*ffll\fc.*S? J r-f^a>ha-^l-'C»H<B!ftI=«ffll^fc^W5K DNA 

^M^LfcopNG-gla-hyp B (Dig "USPS I* 95°C ,3 #F«fjl£S DNA £^ 
ttU 94°C . 1 #Fe1 . 57.0°C , 1 . 72°C , 90 »i*H«*^Jl't 

30 72°C ,95 f3>KT^±#^$i*4°C ffc&Lfco 

PCR Jt«WH*T#P-^mft*»!=«LfctC%*»H^-f^3> 

■fetfc DNA JilCglaA142 promoter— IB^JTSSlwhyp Bjtte^<D#A£fttrIE 

(10-2-4) hydrophobin-315 <0<7O— — 

A.oryzae EST t*-**— *<D««fr & hydrophobin-315 <D ORF(*-"^> 
.j— f^7UA)^fgt,PCR iC-C^^^tl^^r^l^ ORF *<t*WJ:5 
IC 2a^O)^- , J=f^^U^- ; 9 L K 5' -CTGCTTCCTTTGTCGACATGAAGGT-3' 
<t 5'- TCAATGGTCTAGAAGCCCTTGGC-3' £^ J&L^P— O 
primer £Lfc» f»£ DNA £LTHli£0l3-3 TfMLfc A.oryzae RIB 40 §fe 
fetfcDNA ^^fflLfCoPCR ffl$BI* PCR Thermal Cycler PERSONAL^ 
JB»)»JHl*fc.*«S*l* 95 °C , 3#IHtt£ DNA **1tU95 °c . 1# 

m . 55.4 °c , 30 nm . 72 °c , 90fj>w««F-r*^«<^^*30 im^jhto 

72 °C , 90»IB"Ca*#*** 4 «fcT?«l#Lfc.53»l= PCR [C<fco 
X DNA Wtt*<Jtttt**LW*J&*£7#P— X«»at»l=<fcyttBLfc.*&l= 
PCR ■CiftIfi^l=*ll* t Aotl^^t*Bt*fc»,*aWUIIfl)S'-^ 

(8-2-2) (©^SsfclWHUzfTOfc. PCR Sf5lC«fcoT# 

(10-2-5) hydrophobin-315 ^f|31^X5K<0^^ 

hydrophobin-315 *»*IM*W»-r*fc*>l=* hydrophobin-315 
*»«^XSK*«*Lfc.«i*a»^*-' tjM PNGA142 Jk<<**- 
*fflt^fc.*fchydrophobin-315 MaKi*"*^- * CBt* 1 ^^* 
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glaA 142 promoter £g A*) SUS^-CD-h StUC 
pNG-gla-hydrophobin-31 5 £ ft fi Ltz 0 1 6) 

5 pNG-gla-hydrophobin-315 <D#§^ ICfcfcy l*pNGA142£<f 

WiTA-hydrophobin-315£&fflLfco 
[^^] 

pNGA142 t TA-hydrophobin-315 % ^Xba I tSal I l~ <fcy$J Bf Ltz 

0 

(D — DNA. KDNAOiSM 

L5 ±|B^^(D^t>(DlCOLNTI*.IIJ6^l 2 tP^IC^ofeo#t)3Kfc^XS 

&B&1b> p NG-gla-hydrophobin-315(D^J?fe^fii^lLfco 
(10-2-6)hydrophobin-315 MSg3Eg}fc<DW?l 
£BHV ff$MlE^-r^^5KDNAl*±IBT^ML/c 

pNG-gla-hydrophobin-315£;Bl^f::o dft£>0> >*7*5KDNA1 0 // g&Mun IT? 

25 <DJf0K^^JCO^Tf*lill»£i5lJ 2(2-2) [CfBLfe^^^l^^Lfco 

pNG-gla-hydrophobun-3 1 5<D J» U $E & I* . H Ifett 20) fl2 If Ik & £ l-fir O 
Ts J^^g^(*$pNG-gla-hydrophobin-315(7>Jia?-PCRffla)> f 7-f"7— £LT 
5' - CTGCTTCCTTTGTCGACATGAAGGT-3' £ 
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5' -GTAGAATCACGAATGAGACCTTTGACGACC -3* (0 2Q (D^'Jlf ^<7U^" 
^K^h J*Lt=o PCR PCR Thermal Cycler PERSONAL (^JSSt) 

^ffllNfco^^'f'^zil/hP-^tL-C^^lE^ll^ffllCLfc^XSK DNA 
&8iMtLt=. e pNG-gla-hydrophobin-315<Di^iHJ5lSli 95°C ,3 #FtU^M 
5 DNA £^14L.. 94°C . 1 ftm . 57.0°C , 1 #FiH . 72°C , 90 8> RU &J#-f& 
■*<(Z)l,% 30 1M^UfcClfcof::&, 72°C ,95 ^rat*^^#g$1±4 0 C T? 

«^ufco#t>*ife pcr m^m^Tiia-^mm.bif.mizmLtztzh.^J 

ii<D^&^ DNA ±ICglaA142 promoterBB^J TSiH-hydrophobin-315it<5 

(1 0-2-7)*e <d / \ << k p if >*l P 51 : f- 

^•*L^DNA&i;TS>'^@B5IJ$KE^](0DNASi;^>/^^a7 s — 
15 |C^LT^Pl*^ofco^<Dl|sSm$.mfeW^^m^bTlll17|C*Lfco^<Z) 
jjt±^^ <4^=?-MMagnaporthe grisea^ Aspergillus fumigatus^ Aspergillus 
nidulansKZ.-^ P it B =f- tf&fe'f'&Z-tti* WZ>frtter>tc 0 Z.*lZ> 1*1^ *vfe>/ W 
KP*— e>!t#%a)^X J ^-r>aa^^L•CL^7iC^:A^t)./^-fKP^— e>T?fc 
5:i£jWi4lg£*t<§>„ lUli&fifiM*** ^*^*<DiB|i7kS® l=lft*U 

is* > gnvic^^ttt-^^'TKPTh— e^sHE^-tfjTVT— vavi-^-r^m 

25 Magnaporthe grisea MPG1 

ACCESSION NO. L20685(Nucleotide) , AAA20128(Protein) 
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Aspergillus fumigatus Rod A 
ACCESSION NO . AF057335(Nucleotide) , AAB6071 2(Protein) 

5 Aspergillus fumigatus Rod B 

AEM .Mar . 2003 . p1581-1588 
Aspergillus nidulans Rod A 

ACCESSION NO . M61 1 1 3(Nucleotide) , AAA33321 (Protein) 
Aspergillus nidulans DewA 
15 ACCESSION NO . U07935 (Nucleotide) . S67924(Protein) 

Aspergillus oryzae DewA 
-+ A. nidulans (O hydrophobin (Aspergillus nidulans Dew A) P fSE^^O 

20 

Aspergillus oryzae RolA 

LOCUS AB094496 861 bp DNA linear PLN 07-MAR-2003 
DEFINITION Aspergillus oryzae rolA gene for hydrophobin putative, 
complete cds. 
25 ACCESSION AB094496 

VERSION AB094496.1 GI:28875528 

SOURCE Aspergillus oryzae 

ORGANISM Aspergillus oryzae 
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Eukaryota; Fungi; Ascomycota; Pezizomycotina; 
Eurotiomycetes; 

Eurotiales; Trichocomaceae; mitosporic Trichocomaceae; 

Aspergillus. 
6 REFERENCE 1 

AUTHORS Takahashi.T., Yoneda.S., Maeda.H., Yamagata.Y., Abe.K., 
Machida f M. f Gomi,K. and Nakajima.T. 

TITLE Hyper induction of a Hydrophobin-like protein, RolA, of 

Aspergillus oryzae by polybutylenesuccinate in liquid culture 
10 JOURNAL Unpublished 

Aspergillus oryzae nameko(hydrophobin-31 5) 
15 Aspergillus oryzae HypB 

oryzae ifefei* dna &ymmLtc (mmm lo^fc^sns^iiPBs 

20 ACCESSION NO . AB097448(Nucleotide) , BAC77248(Protein) 

(ii)Roia <r>± / ^m^^7.^ J y^<o^.m 

lvc, Roi a itffimm&ti^mmmtoft&frb* ±^mn.^^y<?(Dm 

PBS , PBSA , PLA Rol A#Cft£(&£#ft?i4^*^^K | S^'3~'5> 
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(11-1) Hydrophobin (Rol A) M§&m$&Mfrh>0 Rol A <D$nWk 

T*nz>*ltz hydrophobin ^#§S!MS (Dflfc^l X 10 6 ©HST/ml 

[C^SU 30°CT*48^^^^Uf-ol$S^^ MIRACLOTH (CALBIOCHEM) lZ 

Jx&to7Ltc'&. 8,000 x * 4°C, 20 #P B 1^ib#lt£L#£ft*=Jl«®#£#*=o 

±m@i»^ 10 mM ^j^-i^mmmm, p h s.o, 40 % taamitT^-^A 

|^T¥^^bLfc Octyl-CelMofine(±^^Xl|)l=:«L.I»^iii^* 40-0% 

£ SDS-page IC^Ls ^M$fotz^££<DhZ%lZ/$>[ : rf1feWl£tltzWftl£ 
IslJlXL^olHlJlXLfrlj^^ 10mM >7X>^-NaOH (pH.4.0) "eitUrL 

. PMS^-C^^lbLfc S-Sepharose FF iC-ft Left^!i#£ NaCI , 0-0.5M 
<DH^^JiHT^ai^1±/=olH]l|RLfc±il^$ SDS-PAGE I-ttL CBB g-fe 

Rol /KtLfco 

(11-2) Rol A tai*<DfE§£ 
(11-1)r*#f=.RolAm^^>/^®$ffltNT.^^^mRolAmi*^#iSiLfc( 

(11-3) ^SzL/^P^-r-O^^^'Si^^tt^^^'V^^fl) Rol A<D^m<0 

mm 

^;uA^<Z)PBS,PBSA(Bgfam^^) ait pla ( = *Mt *£)* 3>hP-;U 
fcLTX^-fKtf^* 1= 1cm 2 IC«iytiil*fc*« (Whatman) |=*ft$g Rol A J§ 
j& (2.5 #g protein/ ml Tris-HCI buffer . pH 8.0)£ 10// I^MICXtK^HL 30 
°C , 13B#fyj , ;SJ£95% -eOdr-JL^— hLf=o d<0^;UA^A*bf=^§§IC 



WO 2004/038016 



'CT/JP2003/011861 



64 

11-2)T*fl^Lf::-##Li*<B1000 fS#$*$ (1% BSA , 0.05% Tween 20, 
10mM U:/ife£ffi;& , P H7.2 , 0.9w/v NaCI) 10ml *.1 B#FsUS&L10mM 

PH7.2 -e=[Hlgfe;#-r^o^[C5000 fSLfc^ta^^ffiftC* 
-Ib^Xmaii)^^^ 10ml ^^tslCAtl 30 ^F^^<SSL10mM'J>^ 
«•* PH7.2 T*=[5lgfe^-ri>o^^^<*^l*T;U*'J^*-^T^— 
-fbLTrfc-Sf-to. &HtLT66/uL(ONBT(nitro blue tetrazdium 50mg/ml in 70 
% dimethylformamide)$10mL<©T;U*'J7^7T^— if buffer (100mM 
Tris-HCI , PH 9.5) . 100mM NaCI , 5mM MgCI 2 tM£ «, > jSCl 

33#I(£>BIPC (50mg/mL in 70%dimethylformamide)£;li^ Lfc^tD^ffl l N fco 

l®^LTl>& Rol A $^mLfco^CD^m.RolA^>/^^aii.**^S®l^ 
lilR^-ar-r.PBS, PBSA, PLA(D^X(Da®l-"»^UTL^Ci:A^d3$ttfc( 
IH18) 0 

(1 zjsr^w^^iiifi^roii 

(12-1) PBS#»»**fl*<*»e***fc*fettDNA©*n--.=:/# > 
PBS»»»*»«l#ae : P**t?*feftDNAa)^P-=>^*fl«lCfcfc 

RT-PCR)£lCc*:y*§fco 

^^(D^^'J— (JslTcDNA^-f^^'J — t^BS)o0.5 x lO^flg 

^Xnrt01OO mKDCzapek-Doxtgife iCj&JjDLTio M&30°C, 24B#RH*S^ 
Lfc.I^MS^aT, (CALBIOCHEM) ICT^® U 7kT*2fc;#&£ # 

ft^^saiyiftt^fc. =<DEUfcLfc»*#**PBsi-7;u5>3>*Hfe— a>w*» 
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*&mi^Tm&& : &®to.^tc 0 m&ftfrt>mMmii~fcvx, total rnar t£ 

'<ts\ i )\sy?-3.—'JlZ^ mRNA (92 ng//L/l) 5 // 1, oligo (dT) primer (0.5 V g/ U 
1)1 JUU2.5 mM dNTP MIX (2.5 mM each) 4 // U DEPCffiii7K2 fi\&lMZ.* 
70 o CTM 0# IB) -f >^r3.K— KLfc^ 7k ± T*1 # Fif? )U ± titW L , mRNAlColigo 
(dT) primer£7— — l )><f^ii:tz 0 C(DJSJS?SlC5 x First Strand Bufffer 

(250 mM Tris-HCI, pH 8.3, 375 mM KCI . 15 mM MgCI 2 )4/Lt U 0.1 M DTT 2 

42 0 C1!5#Fb e K>*:i.'<— hLfc&> i£$K¥il^Super Script II 
RT(200 [J/ u\&mtt*VT4^<fi~£&mn'lk42 o C^50ftm4^*^ 
— hL. ££C:Super Script II RT(200 U/jU 1)1 /i ^.t^^-T-O^l-^-Sti 
^^42°CT*50^F B 1'f>^3.^— hL3&fe¥J5JS^1±f=- Cfl)j§jS$70°C-ei5^ 
^-f>^rL/<-h-r^C:i:T%iSfrfe¥^^^^S^i±^t>l-RNaseH (10 U//il) 
1 1^*0 37°C ^O^m-O^^— h-T^>Ci:T?> 5kJ5J£mRNA£#fl?L 
fee ^(Di3fr$K¥SP5T*#t)^fc^^^cDNA ; 7'f^ , J— &ft tLfco 

;^lC|im^3lCTP^LfcPBS»P^m^>/^S(^^--tf)<!:.TX'<JU 

{5'-GT(T/C/A/G)GC(T/C/A/G)TG(T/C)CA(A/G)GG(T/C/A/G)GT(T/C/A/ 
G)-3'} £l5&«^kfc3S^X^J=r*^U*^K 

{5'-(G/A)TA(C/T/G/A)CC(C/T/G/A)CC(C/T/G/A)GC(C/T/G/A)AC(T/G/ 

A)AT-3' } &£f£LtZo ZLVimV-JU^— fe^r-£ffl cDNA^-f ^'J— £ 
^MiLTPCR^fT^.^-^V^-r^Uy-r-tf-^aV^^n-^^ii^Lfeo 
PCRffl liS liPCR Thermal Cycler PERSONAL(^)S3g)£JB l^7=o cDNA^ 
^^U — l*±fB(DcDNA ; 7'f?7 , J— ?£j££l JUlfflON./KU^^— tfttEx taq 
polymerase^ M it )£ ffl iSfc. if «g R Jfc It , 95°C, 3# M & M DNA£^ f£ L . 
95°C, 1#|H, 53^.1 ^F B 1.72U 30^^^^^^-9"'<^^30-9-<^;i / fo^/ c i: 
o7cf£.72°C, 1^^T^±#^^-l±.4 0 CT?«}#Lfc 0 #b*tfcPCRlg I |lifJt 
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$LlZ* NEN RandomPrimer Fluorescein Labeling Kit with 
Antifluorescein-AP (Eizo Diagnostics, Inc.) ^ffll^C^Jfci*!) 3(3-3) iPlti 
(-+>.+P> /N< f^ij^^if— i/a>^fcC^ofc 0 ^— ^h£L-C§fefe<*DNA 10 
g*503.^KD////ic II (S>@&)£fcl* Sac I (£>!&) t Hind III (£>ii£) 

2700 ^E&j&t Jb N t>&y * Sac I £ Hind III iCTfl ± $ ft Uii§ ^ $1 1800 && 

^iz.mmm 3(3-3) i^or=ip--/\^^ , j^^-tf—>a>^^^feo^ 

fe&DNA 10 jUg^50O.— yVOHinc II (^>@3t)*fcl* SacI(^J@Jfi) £ 
////7d III (SJ5aft)-CS^5HftLT*P— xy;b**»»l=«Lx^s;^A^P 
7<fK-C§fefe&, i &^ 2700 i&»*M800 ^ft*ttti£<Z)>f JU^UVllttTT- 
^jyttlLfco VJlz+.fcyprep A gene (BioRad) ^ffl L^"CDNA^-}ft tfcS L„ 

ADNABf M" i:Lfco 

;^|Z^XSKpBluescript II KS+ DNA (Stratagene) 2.5 Ug&Hincll (^JE 

femtzitsac i (S5i5t) ^wnd in (Maft)i=-cffiftu mm-* 1 )?*'—*' 

HlF^O^A DNA Kf^<hil^$#^-i:-C%^^ DNA »fc£»fc„ C*L 
DNA »«£fflt*-C*»» DH5flf»*»SHE»U.aP--/W^U4f 
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mm^^mmm 30-3) izt^t^^^^^^o^A^^ntz.z.o-^ 

DNA |C*fA$*tf:: 2713 iS»*r^£>fc£lfefeft DNA (D Hinc II >N1b»f^ 
(c tt ^ p ^ @a 51] £ ^ ^— — ^ > U— A *<JI til $ *l(IE 
5 mUV.&t- 1801 j&»ft*Nbfc£ffefet* DNA <D Sac I/^/VjcJ III jUtBrfi 

5lja5)oCIfl) 2 g^^-^V'J— T-fS/^U— 2 3 @ffi<D 

-r>hP>^^S55iJ^#^. $«=>lc|§im*5 1 3|-->£=i— K-r^)^*iH5iJ ATG 

10 LNf-o 

(12-2) PBS ftMmmftbXflZ PBS #fi?|li^i!af*<D*ll§ffi£*l£«i:Lk 

5g«E«y 3 iCfBLfc PBS ^^P^ite^^cP^lXlCltljTEtD 2 mo PBS 
15 fl^HiiiilflatfciHH*^*? cDNA 7^^7'J-^iSi:Lt pcr fcfriv 

^JUSfflfgSI^XSK (pET-12b; Novagen) (Zfll A'T'« PCR »ffi-£ISig 
UcoiftSifca) PBS#£TT?<&J§«B$lZ^^LTl^iIfc ; ?-l¥£^fc' cDNA 
^^^U-IZ^LTsPBS ^<S^^me^lCMLTI*. 
5' -TGCAGTGGCGGATCCGGTGGAC-3' t 
20 5' -GACCGGATGGATCCGGAAAATTTATCC-3' (D^'J^^^U^-^K^'TT 
— -bS/h£*»B$VA+|::T 2713 m^^fl)^— 7-f>^7U- Afrt> 
fc£ PBS #^l£liiilI^<*Mfc^lc2*LTli.5' 
-GGCAGCAGGGGATCCCATCGCTG-3' <!: 5' 

-CGTAGCCCACACTCGGATCCTAAGCTGAC-3' (Z^'J^^U^K^-'f "? 
25 — tr-yK^^S^^AiflCT 1801 i&&ft(D-t— T4^V?\s—Jxfrb 
fc£ PBS ^P^^^ia^fge^JC^LTfi.S' 
-GGCGGCTGCGGATCCAGTAGATATC-3' t 5 ' 

-CAGTTCAGGGGGATCCTATAGAGTCC-3' ©^-U^^^U^^K^-f b 
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^l-££j?!tU PCR iCffilNfcoPCRffl^MliPCR Thermal Cycler PERSONAL 
(^)@it)^ffl^f-ocDNA7-r^7 l J — l*±IB©cDNA ; 7>('^U— M I 
ffllVTrf'J^— iffiEx taq polymerase^ >Ij£)£JB Jgfll&lSUfcs 95°C, 

3#Pe1g|l!DNA£!£1£U 95 0 C, 1#WL57°C,1 #Filk 72°C, 1 #FBl«ft-r*> 

1M£JU£30+r^;ufczfcof::&, 72 0 c, 1 #F B 1^5B£#^£-fe!\ 4 0 c-e«1# 
m&I&ic#Lx^i;^A:?n^K-<ff£:fe& uv m It t 625 

650 &»*t. 759 ^S^^b^Wfr^^iyaiLfco^HP^y prep A gene 
(BioRad) ^ffl^T DNA ttJ L. A DNA ®r >T <bL*=o 2fc l-^ttlB 

^IJ cfi (- T7 ^"P^— iS9>J^*>y-^-;HH5IJ (OmpT-leader sequence) £^ 
•T-S^^SK pET-12b (Novagen) DNA 5 // g (DlE&U:fc& 
frjl&iliii BamW I ig|gfclB$IJ(DteS-T* BamW I >@jf ) 4b U £ & l= * 

y^xy— iu»m. x*y— juttitfta*fe£ftofcfc,T;u*y7*x:7T*-« 

(Mft)CU:U 5' ^aS(DU>^^l^*L/i:oCa)J5S&^^^^l^<fcy7xy— 
DNA ?§jSi:Lf=o DNA 1 // g £jf A DNA Wf Ifr 1.5 H g £ 

t4dna ligase (^5saft)i=«kyae**.a«s dna cttacs 

DNA £ft ^ffll^lS DH5a(£3B£)£Jf$KlSgtU-&4a>'?7:*5K 

dna *«j#-r*»R(g**»**»fc.»Hte»*:»aiia)J&**i*+j:y 

DNA £#7i (pET-cut, pET-cuthom1 , pET-cuthom2) 0 CCD^^XSK DNA 1 
//g * m^iT&£P*ilwL-C>*lll® BL21-SI (Invitrogen) £ff2SC$E&U 
NaCI 50 //g/ml CDT>t°i/'J>$# t* N LB S^iS*fe-t ICT# * 

3*1= pbs ^iSiig? jw#A**ifc^3K dna zm^xmnm 
&2titz*mmMn$zWkfc (pet-cuo £,pbs &mmmm®k&i&m=?w 
m^zhtzzf?*^ dna &mi*Tteun&2*>tz*immMm&yi& 2 m 
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(pET-cuthomUpET-cuthom2)i.^A*ttT^*:l^ (pET-12b IZTMW&& 
Ltz) *»«»StlE£*a>an=-*afc*H::T»tVLB i$&J§il!l (50 fl 
g/ml T>t°i/'J>.NaCI l^fl^ftJi® Lfc„ *£® & 37°C, 16 

^F^SSt$#-T^Ci:T*MtSmi:Lfco i &^a)1flJ$^j§jS 500 /i! £ 500 ml 

5 3g$SP-7^*:3fl(D50 ml<DLB JgJfe (0.5 % NaCI £"£t?) l^iTO Lfco S-Al 
& 30°C (CT 12 ^FBlSM^^-T^Ct-e. l«l(DiI^/^f^i± 
/*4MC^g-fg3!£l±*:o*S^?£50 ml£50 ml^^-Y^P^i— ^IC^L.8000 
5; 10#F*1^'i>#gftUg^±;Pr£#*:<, #6*Lfc**±*t»L-C0.1 (v/v %) 
££££51- PBS fLfl2a*aanL.37t: U:T&;SL.*-<0>gJg<Di£T(PBS 

10 <D##)l=*oT PBS ##»*a>*S*MLfci:;:?>, PBS 

PBS »i»*I«#lfi**«llA**ifc^WSK DNA 

15 [18] 





Plasmid 


pET-1 2b 


pET-cut 


pET-cuthom1 


pET-cuthom2 




Name 


Blank 


Cut(LI) 


Homologuel 


Homologue2 




PBSA 


ND 


83 


57 


19 


Substrate 














PLA 


ND 


3 


6 


4 



ND ; not detected 



&iz±ubwin<D*73k-z%z>*itz#m±mizmLx 0.1 < w /v%) t&%*5 

25 (CiKUfLlfe (PLA) ?L1k?S$^*DL.37 0 C I^C«fflL, ZOmmOi&T (PLA 

©»»)tj:ot pla »#stto>*«i*aBLfcfcc5,PBs #mmm&m 

=Ft$£Xf PBS »»»*»ftlft3te^^#A*3|tfc^^3K DNA \z&m 
HI£»*4ifc*»«»lt«EJft*<D*«±» + lc<D^*<DStt(D#aA<B«) 
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*>*itz(m&) o-ttzttnmm 3 vm**itz pbs #&mmt$&tf.2 mo> 
pbs ftffimmmnmzittfv-f^is^-y-vis^-b (pbs) #f&f£'&bwitx 

tKU?L& (pla) ^m^^^-t^ti3^i}^tco 

z.ti&T°izmw 7x^j^;i/x ■ * «j a & * opbs^ <g it e ^ & 

^/^RafcttSttBLfctf* ^C^MSaPBS^flSil^ttll^SHK^gS 

J&L*=o *B P jUk^.O) ^ < (*tf ) S3 3fc -C&y > ft iZMagnaporthe 
10 ^ealCliBgOtBPat^^ro^^^fii^^tLfco^Clt?. Magnaporthe 

^r/sea70-15»$eiTCDlSI#fCTPBS?L^^^L<IiPLA?L^b^4'-l?^^L, 
^-<D *S ^ _t Jt tp (D PLAfc <fctfPBS(D # fl? ®.&m M Ltz ( m. 9) 0 

« 

gP*>.Vogel-N (2% Sucrose) JCT24 0 C. 4B IB) £&Jft£L£:&* 

15 (*$;Jijai=<*:ySll^L.C3S^#^PBSAXI*PLA$L'(kj^(1 w/v%)[C|&5££ 
tlf=Vogel-N JgJtelZ^L. 24°C. 2B RagMtS^Lfco #^<0J$«±j»$^ 
a&tf&'b&ftfC.fclJBlliL* »&tg^± / J tlCPBSA?Hk?SXIiPLA?L'fbjS 
$0.1 (w/v %) ££&£3l::JlQ*, 37°Cl::T24Btfk1^>^ZL^— HL. O. D. 63 
0£j|i|SL, (Degradation rario) fcBLtCo -?-0)$n^% Magnaporthe 

20 ^r/sea 70-15 ftliPLAR PBS#®5S1££W-f 5Ci#8J &36^tftofc 0 



[^9] 



Carbon source 


Substrate 


Degradation ratio (%) 


PBSA 


PBSA 


ND 


PLA 


PBSA 


12 


PBSA 


PLA 


63 


PLA 


PLA 


30 



ND ; not detected 
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ir %m b# £ -ecolt n it u t am y -efc<s <, 



Aspergillus oryzae 

Cut (L1) BAA07428.1 (protein), GI (gene): 949813 

Homologue 1. 2 &B=? tLTteSfcgfi 



Aspergillus fumigatus 

•Aspergillus fumigatus fSJxT— S*'*— l-fcl^T, tblastn }£^<Z)3S^ 
10 Ji. tfcl cF*t*= homologue "Cfcy „ annotated gene T*\ttj:l\ 0 ^oTatS^F „ 

CutA contigue 4882 * KM itt ^ftfcjate^S&St ft^ 
CutB contigue 4865 ^lZM.lh^tzT^B=FM^M^ 
CutC contigue 4812 * ICJI tH ^TiiHE^ 433 

15 

Aspergillus nidulans 

-Aspergillus nidu/ans ^rVAf- ^^<— l-*5t>T. tblastn ^^(D^g^M 

fcti^fttc homologue "Cfe-So genomic DNA ^LT'S- contigue 

•Cl\§^, KIT© 3 filC-Ol'v-Cl* annotated gene 3fet/lC cutinase bl*X<D 

20 Mtfcl*. 

CutA AACD01 0001 22.1 (protein), Gl (gene): 29570975 
CutB AACD01 0001 29.1 (protein), GI (gene): 29570982 
CutC AACD01 000093.1 (protein), GI (gene): 29570946 



25 Magnaporthe grisea 

•Cut1-8 lZ-Ol^Tl$ir<<X?Sl±T— 4" iCfcl^T. annotation Sgr**o 

■Cut1 (DfttfZ^'WMtfil- cutinase £LT5£lii£*t'Cl^-So 

■Cut2-8 (COl^Tlil^iMiT*— ^—X+lCfcl^T, hypothetical protein t 
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Cut1 P29292 (protein), GI (gene): 1345869, Locus: MG 1943.3 

Cut2 Locus: MG 02301.3 

Cut3 Locus: MG 11108.3 

Cut4 Locus: MG 03792.3 

Cut5 Locus: MG 05798.3 

Cut6 Locus: MG 02393.3 

Cut7 Locus: MG 00734.3 

Cut8 Locus: MG 09100.3 



fcIT 4 U<0 cutinase IZWttiHD&B^IBLXSZ^'WnX'. 0)8!^*, fit I 

Monilinia fructicola Cut1 Q8TGB8 (protein), GI (gene): 29839372 

Fusarium so/an/ Cut 1 K02640.1 (protein), GI (gene): 168145 

15 Nectria ipomoeae Cut1 Q99174 (protein), GI (gene): 2493916 

Nectria haematococca Cutinase Q96UT0 (protein), GI (gene): 
20137890 



T (D Bfc *B 0> it =f~ & # * > / 

20 So 

Pyrenopeziza brassicae Cutl 
Botryotina fuckelian Cut1 
Blumeria graminis Cut1 
Colletorichum capsici Cut1 

25 Glomerella cingulata Cut1 
Alternaria brassicicol Cut1 
Ascochyta rabiei Cut1 
Mycosphaerella rabiei Cut1 



Q9Y7G8 (protein). GI (gene): 29839423 
W00298 (protein), GI (gene): 2493915 
Q8X1P1 (protein), GI (gene): 29839380 
P10951 (protein), GI (gene): 117650 
P11373 (protein), GI (gene): 117651 
P41744 (protein), GI (gene): 1169141 
P29292 (protein), GI (gene): W7649 
P29292 (protein), GI (gene): 117649 
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(13-1)*»«tt^^^^« " (PbpA. PbpB)iH5^<Z)I&*§ 

JfPbpA. PbpB<D*a-->^£fr^-«> *LTTX^;U4f;^-*'J-if ©PbpAft 

3 L#(DE^7Wl: 1 (w/v%) PBS 1Mb i££#*K Hfc-® 

m^li^Ltc Czapek-Dox Jg*l!j£750 mlPSSU TX^JU^rJU^ '^'J-tf 
RIB40 ^(DBa-?-^^7^^^^)t1.Oxlo B < i:Jti:^«fcai^^LT5Br0imMJ§« 

7 >^-»t7 At?l&S]$1±m^7K)%L, 10.000 , 4°ClC-C30^F^^'^^il(- 
J:^2t^*^^Lfc„^CD±JS^10 mM Tris-HCI ISffft. pH 8.0, 20 % ttft 

fTOfc.*m7^>3>i=»UTSDS-PAQE*fT^»tt4»>/^«©»K*fr 
ofco SDS-PAGEffe iU*S/ JU^h^-f >. PAGEg E3 % ffl ("J-*^ 

x)*fflt^Tffiv*fti*KW#i=lB«*4iT:^**flKic*^rfTofc, 

£0% SSW#i£^aJLfc-^* N ^^*14^m^^>^^®^&^-<i:^#?t 
DASAVLADFNTLSTefcofro 
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C0DSE5IJ3: Aspergillus oryzae EST blast search 
(http://www.nrib.gojp/ken/EST/db/blast.html) ICTtS PI tttt ^ £*rofc:$§ 

5 DNA"T— (http://www.ddbj.nig.acjp/Welcome-j.htmDlCTffl PHi^ 
^$tTO^m^^'J^^A-T-V^ , JX(Dj^^-r^4MeS^>/^^Stffll5l14 

—X (http://www.tigr.org/tdb/e2k1 /aful /) JlT**B P LfctC^K 3> 

^487 5 ft 3i*iZ> SB 5iJ £ , 3 >T--f ^4820 ft £ SB 5>J <t ffl P 14 £ 
10 3F-rci£#B.B5>^£fc:o/c o 

ft , ± CD ffl 1i ( / * — -fe > h ) I - H * ft i* 6*1 fit £ a 1 0 1 c 7* L tc o 





PbpA 


4785 


4MeS 


4820 


PbpB 


PbpA 


100 


44. 5 


31 . 4 


29. 7 


27. 4\ 


4785 




100 


32. 7 


25. 0 


29. 4 


4MeS 






100 


26. 6 


26. 5 


4820 








100 


60. 2 


PbpB 










100 



15 

^C^C<©PI#tl)iB5IJ*»l=,T^'SJU^JU^-* , J-tf©Sfefe*DNAA^&^P 
— y * lit ^ * C t £ Lfc o 

20 $gjg (http://www.kazusa.orjp/codon/) ^##I-LT— IS CO^-'J^^U^^K 
(5' -ATGCTCGCCAAGCACGTC-3' % 5* -GGCCTTCTTGTACTCGGC-3' ) , ( 
5'-GACGCAATCTCCACCAC-3' . 5' -TCAAACGCATCCGCAATCTG-3' ) £ 
WcftLtzoZO) imto^-t^— b^h*ffltVSftfe# DNA ^^MtLT PCR 
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I* PCR Thermal Cycler PERSONAL(^5Ii£)£BK>fco ffefeft DNA It 
100 ng flH^*K'-M7— t?l* Ex taq polymerase^ 5@ it Mz 0 ig^RES 
li,95°C, 3#mmm DNA £^14U95°C, 1^F B 1.50 o C,1^^,72°C, 30 S> 

NEN RandomPrimer Fluorescein Labeling Kit with 
Antifluorescein-AP (Eizo Diagnostics, Inc.) £EJ l^T^Jfctffl 3 (3-3) 
( -^^ >/N ^^ij^^^_.>3V^^-^of-o^— ^vhiLT^fe^ DNA 10 
Ug £ 50 ZL-^KD EcoRUBamHX (^>Sat)^*L-€*tT?^^>feMk Lfct.<D 
£m^Co-9--tF>/\-f? , J#-f-if— S/a>©a*£M/?l >&Mt»T lc*tLT£)570 

jBftKlfrf^LsoottftW©^— "^*ffl^fci*t2000*»*r^&<i:*/<>K 

<R.\Z.^%iQW DNA 10 // g £ 50 yhfl) EcoRU BamW\ •%:%l J %:tlX*7C 

^j|iHbLT*ro-^yium**»f=«Lx^s;'>A^p^-fK-e»ft«3ooo* 

£ 2tffcct:tf2000 ttfoOf)^ UV SSltTT*^jytiiLfco^^ I P«*:y prep A 
gene (BioRad) £ffll^T DNA £b U A DNA KiitLfc, 

^IC^XSK pBluescript II KS+ DNA (Stratagene) 2.5 /i g $£coRL 

fcSfcfcCfcofcfc TE iZfcffLfc*©****- DNA j§^tLf=„$€,|r. 
tflii&O^A DNA »f)ttmfS$#^Cli:-C%^^ DNA i££#*:o C*lt>5i 

$S dna ;g&£ffl^T;*:J)§B DH5a**£ff2§$E&U3P--/w:?y#>r-t£ 
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AM^&Xlk'H 3(3-3) !ClBLfc^^l^*:y^X5KDNA}#^$#fcoCa)^ 
^XSKDN A * (Djf A DNAHff <D % S IB 5>J #T Lfc . •£ Offi ^ , K 
DNA iC^A^ftf- 3008 % Xtf2004***ffr&<i:*fcfe** DNA <D EcoRU 
BamWX **l.**l«)3IHbK It 1=1*. »570. 300*»J#**t**l0)^P-^© 

_^>y:7U— Al*584&g*t (PbpA- !B5lja6) *e&# 1*561 i&^*t 
(PbpB- £9J£7) T'fey.^^$tt^*t^T5>'^iH5»JI±^^^174^»SL 

(13-2) PBS$g^^>/^M^^SM»<0Wa 

PBS£S^*>/^7Si^5&3!^<&*i^(£l21) 

/? o - = > 7 £ ft @ ft it * © M ffl * £ 3>J £ # # ' = - *A <*> * 1 > =* 51 * u 
^-^K^1SI+ Lfc(5 '-CTTGCATTC AAGTCGACCTGAACAC-3 ' % 
5 '-CTATTGAACTATGCTTCTAGAAGGCCTAATC-3' ) «, TX^Jl/^f 
•ifRIB^^flDyyADNA^T-^U— KtLTPCRJRJi6*fTofcoJftWSJBI*. 
95°C, 3 &Mil£ DNA £^t±U95°C, 1 #fUU 60°C,1 #f!fK 72°C. 30 » 

ffl«#-rsiM$fl'* 30 -9->r^fccfcof:=&.72 o c. 1 ^^-e^^#^$-i± 

ofci:=**730*»»©*«aS«*6#ifc.ca>i»*W)¥*^/l(**at)atf 
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/U^y prep A gene (BioRad) £ffllVC DNA £tt t±S L> A DNA 

Sr^tLfco^l^m^aB^J^^^^TS^-ifCD^o^-^-E^J (PglaA 
142) pNGA142 DNA 5 U g £Sa/ iTkXSXba IVffiit U 

— DNA &}&bl,tzo%.l-.'<5Z— DNA 1#g £JfA DNA M * 1.5 //g £ 
T4 DNA ligase (^>Sat)lC«fcym^$1±s5l^ DNA }§?S^#fCo dtDil^ 

dna %mi^x*mm DH5a(M$&)£»*ie»u#*<»^*5K 
dna *«i#-r*»Rte»*»**»fco»iiteift*»«©*s**»+*y 

Hl5HtPlf I^^^SK dna $«iaJUCfl)iIiaii^ffl^5K dna 
£#fcflifc0>J 3(3-3) [ZfHL^:**lCj:yj§S®^*<*:y^X5K DNA £ 
ttffiUiIl®iK^ffl^7X5K DNA ^fcoC(D^7^SK DNA 10/ig 

ofc^ io// i <dte izmmLwnte&m DNA jg&tLfcofemttTX'^U 

^UX-^-"J-tf(D^mfe^l^O^TI*IIJiE#!l 7(7-1-2) KlELfc^ &£l£SL 

T^^.j^s^^^^^fco^fciia^- pcr ffl^^^-tLT.2 acD^-u^ 

S^U^K (5'- CTTGCATTCAAGTCGACCTGAACAC -3', 

5' -GTAGAATGACGAATGGAGCCTTTGACGACC-3' ) $^^LfcoPCR ffl^ 

Wit PCR Thermal Cycler PERS0NAL(SJ@5i)^fflt^-o tf&T-jZtu^bn 

—^ti.xmmmn^mzf^^^ DHA^mmt^tzo^j^—^it ex 

Taqpolymerase(^)iat)$ffl^fcom>lBSF&l*. 94 0 C, 3 #RU$£M DNA $ 
^1xU94°C, 1 #RH> 55.5 0 C,1 #|tfk 72°C, 90 ®> ffl 45 )\,& 30 

pcr Jt(iKJt*T*P-xyiumft*iil=ttLfctc:%,»K2?T-f^a>hP- 

JUtPlMSMI- PCR Bi)t<Dii>HA<«t^[$H.^(DliSgm«*:y^fe<* DNA _t 
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*itzzt*mmz*itz 0 zo) iwie^^fe* dna *izw\z*it=.T* 

'<)\,X)\,*--*i) J dW*nn&&t. ^ A£*t/CUfc^(pNGA142 

^fc 100 ml 0) YPMjfcftiSife (£ifctil 2(2-2)} ic^ft^KMUcoJisJjn 
& 30°C. 125 rpm, 16 BSFpI Jg^U tS«±m£MIRACLOTH 
(CALBIOCHEM 8 ) ICT^^^T^*: „ i§«± 7* 100/i I |Z 50// 1 (Z>#h 
■J*PP@ti££ta*£<S£Lf::gU7K*-t? 20 ^RUSt^U 15000 g, 4°C, 15 
^f B ^'O^StL±Jt$^^^l^^>3t^®^^»^oC:ttlC 15 /i I <0 SDS 
<t;S;£ {HM 2(2-2)} l;5lfg^fcifei:,i»ilJ§4'l^^]fttt sds 

<t£fcC#lVCft£l7^:^£Lf=o&&<D SDS-PAGEO^&li^iMJ 2 
(2-2) [ZiELfcjiy^Lfro SDS-PAGE jC^Lfc^^. S 6*1 itfc ^ # ffe & 
DNA A^fcTX^^^X-^-'Jif^M^^^^iSSiJt^lccD^ 
@ 6*j$>/^M<Di£* (3&14 kDa)|C/<>KA^m^^fc(^22)o^<7)m, 1^ 
»TC»|Lfc^JU*cfcy^>/^©^ PVDF flg|C$E¥UPVDFm±«fcy kDa 

(D^mTSy^SffiA^DASAV VfoitzZtZ.fr C<D$J14 kDa$>/^St** 
S K^>/^feifeSCi:A<iilI*!txf:. 

(13-3) PbpA^^=K^(D0*^®±^a)±W 

0 9Omm(D^X^^^7*>-V— UI-20 g<D3&tJSPBS(1 mm 3 )£A*l> 15 ml<D 
YPMj$i*t&ttl£J)n;LT, a<^;IifYPM^i&$^l-lcUfco j e(D^ifeJil^ 

iziiL^^^^./WKp^-e>^^^=i*^L-ri?i4^©fla^^io 8 ^ita 

*£6 cm. i^£l cmlC^jy^y , + #|ZYPM&(*&^£L^&£t»:*:o ^ 
U14^<DHa ; f : ^10 8 <@iiaLfc„CCDil^ite$30 o Clcr7Sr B 1^*^ffofciCl 
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binding protein £U PbpAirLfco *LTPbpA<D-j7 <7)|&[C#b*tfc$B 
PMS9iJ$PbpB«b:Lfco 

(13-4)//? v/tro-Z<DPbpA<DPBS^<DVBl1m 
10 PbpA^^iS^CDfla^^^VSO mKDYPM^frtglfel^lO^/mDlZ^^xkaiC^ 

%(Z^«*:-5lC^^T> : E-'t7A^tol^1^F B l7K^Lf=o 10.000 4°C\ZT*<D 

15 p_x*^A FF(7Ti^*>T)l=«LPbpA*SDS-PAQEWlZ*-/OKI=ft* 

10 mM Tris-HCI (pH S.0)t*V77— ICS Jg #0. 10. 20. 30, 40, 50, 60. 70. 
80. 90 %\Zt£&&=b\zmW7^=£-^i±*toZ-t~o **f?*t1 ml0)/^7T— 13 
20 MLT0.2 g<Z>PBSl!&5fc(1 mm 3 )$Jnx.cfc<^?SLfcoCa)PBS^?ijSlC^LT 
PbpA^Uilfifii (0.1 mg/ml)$100^liJQX.t:30 o C|C-r3^KSM(125 rpm) L. 
flR*aa*frof=«C<DS^5ft*7-f;U^--(?LS0.2/im5'j7HT)lcaLr^^ 
|ZPBS£[&#, ^-(Z)^ig^$SDS-PAGElC^Lt=(gl24)o 

25 ^OfSm>6S^7> i E-'t7A;mS0. 10.20% ^(D^i&^*l3l*PbpA<D# 
£tf«t^£*if-#30 %^^tt;BMiS*ICPbpAI*mt>*t3£i:^of-oC<D$Sm<fe 
y PbpA lift H T ^ A30%# £ T T?PB S IZ IJR * LT I** w i: & . 
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(13-5)PbpA4iP3tfe : F- 
&L±. Aspergillus oryzael=l*PBS*£©£#*m:^*^**W^<*>** 

^*<#^-T^>Ci:A^a3$*lfc(El25)oCtiP>Jia : FMtl<D^SII*Cl^*T^ 
<tt^$*tT^/j:^ofc3{)^ PbpAOfS^b. RU*l::^;**'y*flft***&** 

£ t? <& « * i* v. t © 9 y t? fe * o 



Aspergillus oryzae PbpA 
Aspergillus oryzae PbpB 



Aspergillus fumigatus contig 4875 P»3 <Z)IE$I] 

PbpAt«Btt**-rB5>J-e*»HS5fl,T5y»R5»J*f=A fumigatus <T> 

Aspergillus fumigatus contig 482003 0) IB ?IJ 

PbpBtffiHtt**-rE5"ltf**K5fl^sy»K5«*l=A fumigatus <J> 

Metarhizium anisopliae 4MeS 

ACCESSION No. AF012092 (Nucleotide), ACCESSION No. AAB69311 

(Protein) 

M anisopliae **§H*0)cDNAA^6#&*ifciB5IJ - ««ftfrI4^M - « 



14 
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10 tzo lOOmlSlf-*— rtl=20(w/v %)i:fei> ( J:9lC20mlO)^PP*;UAI^4 g PBS 
*»#Lfc.CO)»?ftl=UfcLfc0O.5fnme*t6*«iytHLf=ft. tt«*#aiB 

£PBS-CttKLfc£M ( S **)Wf 1 2mm X 90mm|4^^ * ICT^S 

7KT'^;tLfc0.5mmX8mm(OPBSlifl[^^M»r^l-^L. 600/il <D120/ig/ml 
PBS#<&ilffiS£i£(50mM HJX-ifi&^Sifc. pH9.0)£JjO 37°CU:-CMN 
15 NaOHI=TpH*9.0I=«»L«:A<&7BIB«aLfc(a>hP--^ttX50mM h'J 

pH9.0*mt^fe).*«>«fi»*»*«»BI=*5^-CPBS*KA« 
ajRMI=»»**tAHK>VI*HStttLriHli|R**Lfc(H26).za)«*«fey. 

3 _ ^ a) ^ # ^ glj LT HI rJ m tS-Z. ^ LT I** o 

20 

dg.^^^^—^lcfc^PBS^juAflJ^^lc^-r^ Roi a<7) 

76 x 26mm (DX^Ktf^X (MATSUNAMI)ttlS l=R y ffl Lfc 

25 PBS 10mMTris-HCI buffer pH8.0 iZfef&Lt- RolA ( 2.5 \i g/ml) 

$ 10/ilL^iX*-|±fc^iSffi(1cm 2 )(Whatman)^M#s12^P^ , 30°CT*Sf5^# 
/c„Zl>hP— ;H-(±> Rol A#j§fl?LTl^ buffer£l0;ulL^&£l±f::£*& 
(1cm 2 ) £PBS ^^AJlICBI^o 12 titm®. 20/ig/ml ^£<0cutinase 10 
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Ti^mtf&<M'oTi^<Dtf%im£*itzom&.te roia ^t-ox^m^ 

ftJtft0>ieS* l J cutinase lC<fc£PBS jUA#fi?T*l*. PBS 

IN®, cutinase «ttlB A<S a**;:**, C*l&<D**fr&. 

Rol Afc** cutinase (DPBS #*#M**l*C*tf#*ofc<B27). HI27 

(15-2) -tflCj:*PBS »Ub jft t"«RolA«) ^^iEit^m 

96^T-f^D4r-f4r-^U-H=0.1w/v tiSU: PBS Afctt 89.5a/ l£A 

*L. -^ClCIOmM Tris-HCl buffer pH8.0 digffiLf:: RolA ( 250ng/ml) * 10 
//I IMX. 12B$Fh1 , 30°CT? Rol A 0) PBS ^CDl&^i&I&^Tofco =1>HP — 
;Ui:L-C RolA <Z)#^yiCl0mM Tris-HCl buffer pH8.0 £10/*IPBS #L4fc 

IR^SF^. 10mM Tris-HCI buffer pH8.0 |Z»»Lfc1mg/ml afttt 
cutinase £0.5jllfcX. 40"C-C»»Rl6*fTLV 30 PBS (DM&tt 

630nm 0tt*-Cft****&L PBS #fi¥*£tl tt Lfc (■ 28) „ « » tLT 

PBS »»*lz*«<i:afe*<«B**tfcfctf).PBS ?Ub Rol AKcfcS 

PBS »»«a»**«B«>&*tfc 0 

(1 5-3) tf IC J:* PB S^-f A<0 # M IZ 2* "T &Pbp A 0) ft fitflg 51 « 

-r« 0 *C-CPBS7-r^A±T?PbpA*ft**1±*Ci:-C*»5Stt*Tlf.PbpA 
j&tPBSI.cRSLTL^ttB-C^'t— l?l=**PBS»»*K^fc- 

PbpA(7)^ii^ B D n ^ft^7KT^^L. 1.0. 5.0. 10. 50. 100 (/i g/ml) 0>;g£ 
|=«BLfc.**l^*bfl!>BflEa>PbpA»*10/il*PBS7-fiUA±l=X7KvhL37 
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^LfcPbpA^icmge mm<Dm.mzmmL^otJi\<D<m— -tfss&uong/mi 

5 

Rfc'&(DPBSZ>4)V±K$:mfgLtzhZZ>, 100,50(/*g/ml)<DPbpA£;M^I-L 
fe ^^ r , (i ^^$^g L fc^^±i*:^W^^PBS©^^^mm$tttc(gl29) 
o *LT10.5.0(/lB/mD«)PbpA*X>KvhLfc»5i'-eW:*10/iia>PbpA»j»*^ 
7H^hLfe§U^I=a>^W^^^^^m^$tLf-o Lf=#oT> PbpAtf PBSlCSft 

(15-4) dflC**)PBS7-f;UAfl!)»»l3»-r«/N-fKP*— tf>»tf 

PbpA£Ax#iBSttfflfc<D#»te&ai*©*fctt 
15 **« 15-U 1 5-3l=fc^"C/\-f KP*-e>tPbpAA<^^-*— (=**PBS* 

20 *)K«i5-ui5-3i=fc^riairfea*A<****tfc«s(/wKp*-e>: 

2.5 /i g/mU PbpA: 10 g/ml) 7T^*>h*PBSa>^-fiUA±|CS* 
J6«15-U 15-30>#SH::ttoT«**-&fc.*fc* H«U=2.5/f g/ml, 10/i 
g/mKO^^'f+J— 7A210G$PBS^<jl/A±lZlR^$-i±f-o d<&<!:£#® 
^^^^^ LNZI>h p_;Ui : LT/\'rKP7^— t*>CDJ§^l*10mM Tris-HCI 
25 T-(pH 8.0)£. ^-LTPbpAOli^ttmiiTK^ffltN. H«l::**M£frofc 
.flR»LTL^/<^^-9— ^7^>ht^-f-9— 7A210G**5*ai=tte 
6mm(D,1t®fc£ttMU 10mM Tris-HCI /N*'^7- (pH 8.0) ICj§filLTtN^)10// 1 
0)/7^^— tfj§^(20^g/ml)^L^aX*1±^ o C(DPBS7-f;bA^^Sfe15!l15-1 
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RSL PbpA: 37 0 ClC-T6^^)„ &fc'&<DPBS74)l>l±%mWl*X'$t&'lk. 
/N^KP7i^-e>^PbpA<!:^c>fc/W^--9--7T^^>hli^-f-9--7A210G<D 
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2. 77^^h^7^f'^se^tt$>/^it-ife4, if *jsi 

ft? f £ d £ fr* & . if # ^ "« * 6 °> L^* 1 * x - * ,:I|B * ® * * ° 

-7T^^>h^bj*^i¥^bS«$^^ct* ! ^^t-r'5>if^^8iciatt(D7j 

10. ;&jBttR#l^rtK#»**i*1*R^fc*d£*#* t '*"** ifi^^8 
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11. mm^mco^^mmzm^^mm^-^ir^mB^iz^xm^ 

12. &m7£&®n&xs/xi*zf?*?v<7ftMmm&&n£-&z>ztiz&i>) s 

o 

m-r-5^M$E^a$^Ji-r^-i:^^ii!(i:-r'g>.ii^iii2X(±i3i^iattfl) 

^ *<« fife to SB 3! Zt P ^E-^-cD frj ft T ic & § C & . II * 31 1 4 (c 

# m i .2&i^ l 1 3 o ln-t *t - n KiE m <o 7& o 

<fcy^*0LT,^X5 1 ^^O^fS^<£5i'r^Ci:$J|#^<i:-r^>ii*il18lcf5 

20. /<-f^-y— ^T^^^hau/xii^x^^^^f^^^^^— Kt^lfi 
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20icfEma>:£>£o 

^ £ m m m #e si zt □ =e — $* — (o m u t -c * a £ # - £ £ * « ^ £ > » * * 

20l^fBSO)^^o 

10 23. 7^^l/^^I*tfi*<^^t^-77^^h&^/Xtt^f 

is*©**. 

H*^23lC|Hm<D^>£o 
15 25. ^7^^^<SP^^XX^7-H2\ ^Qf7- 1\ <<ZfT?— «Z% 'J/* 

o 

20 T^^-if^ffl^^c:t^ ! ^llftt-r^sii^^i83&:uU25(D^-r*t^-«lc 

28. ^W^^J&WJX^JI/, tH'J^U^V, 7H'J^Pt°U>. TK'J&flStf- 
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5 „ 

33. ^Hx^h^-f-b^HA^hU^hT-r-bX-yj^A^fctt^hb^h^-f 

io 34. ^±^3 A^m^^^ma-cfe^c^^itiit-r'Ss is^JS7^^L29a)LN 
-ftifr-mizmmcDX&o 

35. It^ttlim^i/^I^-v'J^AI, hUu^ju^B. u 

\r?*m^vi-#)i'-*m. ^'jf-^Ai, y^nxTK^JH* =Et^xi, 

15 34lcfBmO)^^o 

* > x a* t) J* & & ^ b a ir $ ft & c £ $ ft t -r z> * m 3 5 1 - 1 b m <o jj m . 

20 37. ifcteJSSISUcfc^-c. ? 1 ?x*yt?lz®i±M$:&toZ-&%>z.t&ft®Lbir 

3. li^^73^j:l^L36a)l^-r*L*^-^(=IB«<D^^^^o 

C £ £ f# f& -5 > If # H 7 In L3 6 © l^-T ft JS I^IB W. O ft M Jj & „ 
39. ||L®S14^S$I3-K-r^5i<E^-*#trDNA. ^f^^lgii^ 
25 n-K-T^ilfe^^^^DNA, Rtf^ffl^g^-K^SMfc^^frDNA 
A^M^$*L^^*<t^-^J^±ODNAlCc*:or$E^^.t > ^fe^©iK^a < , 

is*3S39iB«<opmic^ao 
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41 ^x^^^^^^^^TX^^^^UX-^-'J-tf te&OO*-)— ifT?fe^> 

42. |fLB5S&tt«S«36 < TX^U4fJUX-* , J-tfa*(D/\-fKnJh-e^fcy. 

43. TX^;U^r^M^^^T'35*> fi#JS39fc^L42a>^-r*L^-:«SI~ 

10 

45. ^X^^3b<*^*t»fl>-«^I?*i:L-C^**fCl^.li**lft^ 
L 3 8 <D I*? 5 +1 ~ I- IB S "ft & o 

46. J2lTa>(a)XI*(b)7K , J'<^K*a— K-f*iaatE5>J*#t?DNA: 

( b ) ( a ) T? si* £ ft -5 7 5 y & IB m I ~ L * X , - <D T 5 / Eft A< & ^ . S & . 

X (*# an $*if=7 5 y & IB m fr&fc y /W K n tf> £ H U A*) ic p ^ <d m ffi £ 

20 47. &T<D(a)XI*(b)0>DNA: 

(a)iB5IJ##:3T*T*^$*l^^SiB5lJXI«<DSII^SB5lJ^^fcDNA. 

(b)(a)0^*SB^J*^^^DNAttlMW^^»iS5IJA^^i)DNAi:Xh 
WT-SDNAo 

25 48. J5lT<0(a)X(±(b)7f<UK^K*3— K«tt*K5>J**t?DNA: 

(a) MB?iJ#^:4Xtt57?^$^^7Sy^E5»Ji:^-XI±^HW^I^- 

t? fc <5 7 5 / fft IB M & Z> tK 'J ^ K . 

(b) (a)-t*^$ft&75>'^E$lJlCfclvCs -SBa^S^tffcffc, 
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49. felT<D(a)XI*(b)(DDNA: 
5 A> 

(b) (a) (D^^1B5»J bft&DNAtn *i ttl SE 9U A^fc^DNAt* 
^^•T^DNAo 

50. JJiT(D(a)Xli(b)7KU^^ : 5 L K^l3-K1-^^^ia5IJ^#ti > DNA: 

10 ( a )E5«#*:6XI*7-e***t*T5/|fcE5»]i:P-Xr4*KWlcB — 

XI*#»**ifcT5y»EW^6*y^^^tS'&tt^>/^K^KWr= 

15 51. KlT<D(a)Xfi(b)(7)DNA: 

(a)E5y##:6Xtt7-e^^*t^^SE9"JXI4-?-<0SP^E?IJ^^fcDN 

A. 

(b) (a ) (D S E 9IJ t>£& D N Attt fci #J tS.& £ E A^ft*D N At* 

20 ^ft^DNA, 

52. |»3Rfli463S:l^L51 (Dl^tlA^— flil^EK^Jte^l^cky^— 
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Continuation of Box No. II of continuation of first sheet (1) 

The inventions according to claims 1 to 38 and 45 relate to a method 
of degrading a plastic by contacting the plastic with a microorganism 
in the presence of a biosurfactant and/or a plastic-degrading enzyme 
and degrading the plastic under the action of the microorganism. The 
inventions according to claims 39 to 44 relate to transformant 
microorganisms having a gene encoding a biosurfactant; a 
plastic-degrading enzyme , etc. transferred thereinto. The inventions 
according to claims 46, 47 and 52 relate to a hydrophobin protein which, 
is a biosurfactant and a DNA encoding this protein. The inventions 
according to SEQ ID N0S:4 and 5 in claims 48, 49 and 52 relate to DNAs 
encoding a plastic-degrading enzyme and the protein. The inventions 
according to SEQ IDNOS : 6 and 7 in claims 50 to 52 relate to a plastic-binding 
protein which is a biosurfactant and a DNA encoding this protein. 

Although the relationships between a base sequence and a protein encoded 
thereof of SEQ ID NOS:4 and 5 and SEQ ID NOS:6 and 7 each complies with 
the requirement of unity of invention, there is no chemical structure 
common to SEQ ID NOS : 4 and 5 or SEQ ID NOS : 6 and 7 . Since the gene sequences 
of the hydrophobin which is a biosurfactant, the plastic-binding protein 
and the plastic-degrading enzyme are publicly known (see the following 
documents) , provision of the gene data thereof cannot be considered as 
a special technical feature in the meaning within PCT Rule 13.2. 

Degradation of a plastic by contacting the plastic with a microorganism 
in the presence of a biosurfactant or a plastic-degrading enzyme was 
already a well known technique on the priority date of the present 
application. 

Such being the case, the inventions according to claims 1 to 38 and 
45, claims 39 to 44, claims 46, 47 and 52 and SEQ ID NOS: 4 and 5 in claims 
48, 49 and 52 and SEQ ID NOS: 6 'and 7 in claims 50 to 52 are not considered 
as a group of inventions so linked as to form a single general inventive 
concept but 7 groups of inventions. 
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